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indling of massive pieces is perhaps the most eye-catching feature of rolling mill 

weight is far from being the only characteristic of this specialised branch of engineering. The 
acy of much of the work is brought out by this assembly of a flying shear gear box, 

* ne 96 different gears, by which the automatic cutting of rolled tinplate to pre-selected lengths is 
his unit typifies both the ingenuity of design characterising the many mechanical aids to present 
ractice and the touch and precision on which the modern mill fitter has to call 


his life. 
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A large axial-flow 


single-stage fan 


with movable inlet vanes 


HOWDEN 


jAMES HOWDEN AND COMPANY LIMITED, 195 SCOTLAND STREET, GLASGOW, C.5 AND 15 GROSVENOR PLACE, LONDON. S.W.1 
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Waste Heat Kecovery Flaunt 


Specialists in the design and construction of Steam-Raising Plant, utilising waste gases, 
in the Chemical and Ceramic Industries; also the Iron and Steel Industries. 
Heat-recovery from internal combustion engines and similar prime movers in Land and 
Marine Installations. A direct method of saving fuel. 


SPENCER - BONECOURT CLARKSON 


14-15 FETTER LANE LONDON E.C.4. Phone: Fleet Street 048) and 6181 


Gas, 


LTD 
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Telegrams: “GLOVERS,” ST. HELENS 
SOLE MAKERS OF 


“GLOVER’S BEST” 


STEEL WIRE ROPES 
FOR ALL PURPOSES 


THE EXCAVATOR 


ILLUSTRATED MANUFACTURED BY 
THOMAS SMITH & SONS 
(RODLEY) LTD., 
RODLEY, Near LEEDS. 





SPECIAL 
OF 


TYPES 
CRANE AND 
EXCAVATOR 

ROPES TO SUIT 
ALL CONDITIONS 





OUR ROPES ARE 
USED ON SMITH’S 


EXCAVATORS. 














For all advertisements classified under the headings of Tenders, 
For Sale, Miscellaneous and Public Notices, 
inch or more, the charge will be at the rate of 36s. per inch. 5 ( 
the extra charge is 2s. per insertion with the exception of advertisements appearing und 


Copy instructions must be in ou 


PUBLIC NOTICES. 
rHE UNIVERSITY OF MANCHESTER 


POST-GRADUATE COURSE 
MECHANICS. 


IN SOIL 


A full-time post-graduate course in Soil Mechanics 
will be held in the University of Manchester from 
July Uth to 20th, 1956. This course is intended 
for engineers whose work involves Soil Mechanics 
and who wish to study and discuss the latest develop 
ments in the subject. Participants should have a 
knowledge of the subject at text-book level. Members 


of the course will be accommodated in a hall of 
residence. The fee is £30 inclusive of accommo- 
dation and meais Further particulars may be 
obtained from the REGISTRAR, THE UNIVER- 
SITY, MANCHESTER, 13 J 308 


UNIVERSITY 


OF DURHAM 


KING'S COLLEGE, NEWCASTLE UPON TYNE 


GEORGE ANGUS STUDENTSHIP. 


Applications are invited for the above-mentioned 
Studentship, of the value of £350 per annum, which 


is available annually for postgraduate research in 
the Department of either Chemistry, Physics or 
Mechanical Engineering as a result of a gift from 
MESSKS. GEORGE ANGUS &€ CO LTD., OF 
NEWCASTLE UPON TYNE 


The Studentship is Open to graduates of approved 
Universities or the holders of approved qualifica- 
tions It tenable for two years but may 
renewed for a third year in special circumstances 

Forms of application and further particulars may 
be obtained from the undersigned, to whom com- 
pleted application forms must returned by the 
Bist January, 1956 

‘ RK 


REGISTRAR 


Ve 
be 

HANSON 
OF KING'S COLLEGE 
J 871 





EDUCATIONAL. 


PREE, Brochure giving details of courses in 
Mechanical and Production Engineering, Draughte- 
manship, etc., for the A.M.I.Mech.E., A.M.I.P.E., 
City and Guilds and other Professional examinations 
K.M.I. INSTITUTES, DEPT. EG. 30, LONDON, 
W.4. (ASSOCIATED WITH H.M.V.). G 619 





EXPERIMENTAL WORK. 


RESEARCH ENGINEERS 
LIMITED, 


Northampton Grove, Canonbury, London, 
N.1. Canonbury 4244/5/6. We have over 
25 years’ experience of experimental work 
and prototypes. We design, develop and 
manufacture special purpose and labour 
saving machines, all at the above address. 
Our range is from the smallest scientific 
instruments to 3- or 4-ton machines. After 
& prototype machine has been made and 
found satisfactory we can manufacture as 
many as are required in our Works. 
G 656 





TENDERS. 


THE HIGH COMMISSIONER FOR INDIA invites 


TENDERS for the supply of 
QUANTITY 
NOs 
AXLES (C. & W.) STEEL, 7IN. BY 230 
3} IN. JOURNAL (M.G.) 
AXLE 10 TON 7 IN. BY 4 IN. 420 
JOURNAL (M.G.) 

Forms of tender may be obtained from the 
DIRECTOR GENERAL, INDIA STORE DE 
PARTMENT GOVERNMENT BULLDING 
BROMYARD AVENUE, ACTON, LONDON, W.3 
on or after 15th January, 1956, at a fee of 10s 
which is pot returnable If payment is made by 
cheque, it should please be made payable to “ High 
Commissioner for India Tenders are to be 
delivered by 2 p.m., Friday, 10th February, 1056 

Please quote reference No. 270/55, RLY J 872 


rHE HIGH COMMISSIONER FOR INDIA invites 
TENDERS for the supply of 


QUANTITY 
M.G. TRUCKS : NOs 
Standard open type M.G. trucks with 15 
steel underframes and wooden bodies 
of 200 cu. ft. capacity each complete 
in all respects with suitable buffers 
hooks, door check springs, et« to 
L.K.S. Specification and with drop 
able sides hinged full length 
Forms of tender may be obtained from the 
DIRECTOR GENERAL, INDIA STORE DE 


PARTMENT, GOVERNMENT BUILDING, BROM 
YARD AVENUE, ACTON, LONDON, W.3, on or 
after 13th January, 1056, at a fee of 10s. which is not 
returnable. If payment is made by cheque, it 
should please be made payable to “ HIGH COM- 
MISSIONER FOR INDIA.” Tenders are to be 
delivered by 2 p.m. on Friday 10th February, 1956 
Please quote reference No. 14/55;/RLY. J 395 
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&c., the charge will be 


r hands first post Monday for the following Friday's issue. 


er Situations Wanted. 


Inclusion of advertisements must be dependent on space being available. 


GOVERNMENT OF IRAQ. 


DEVELOPMENT BOARD AND 
MINISTRY OF DEVELOPMEN1 


NASIRIYAH ROAD BRIDGE 
CONTRACT B/8 (1956) 


THE DEVELOPMENT BOARD AND MINISTRY 
OF DEVELOPMENT invites 
TENDERS from experienced Civil Engineering 
Contractors for the construction of a 
STEEL CANTILEVER ROAD BRIDGE approxi- 
mately 180 metres long and 11 metres wide over 
the Kiver Euphrates at Nasiriyah, together with the 
STEEL AND REINFORCED CONCRETE 
APPROACH VIADUCTS and embankments 

thereto 

The Contract Documents and Conditions as to 
Tendering may be inspected on and after the 17th 
day of January, 1956, at any of the following 
places: 

(a) The offices of the DIRECTORATE GEN- 
ERAL OF LEGAL AFFAIRS AND 
CONTRACTS, MINISTRY OF DEVEL- 
OPMENT, BAGHDAD, IRAQ. 

(6) THE EMBASSIES AND LEGATIONS 
OF IRAQ IN WASHINGTON, PARIS, 
ROME, BRUSSELS, BONN, CAIRO, 
KARACHI AND NEW DELHI. 

(c) The offices of RENDEL, PALMER & 
rRITTON, 125, VICTORIA STREET, 
LONDON, 3.W.1, ENGLAND 

Firms desiring to Tender may obtain two copies 
of the Contract Documents between the 17th day 
of January, 1056, and the 17th day of March, 1956 


| WHITE, 


(both days inclusive) from the DIRECTORATE | 


GENERAL OF LEGAL AFFAIRS AND CON- 
TRACTS, MINISTRY OF DEVELOPMENT IN 
BAGHDAD, or the offices of RENDEL, PALMER 
& TRITTON IN LONDON, upon payment of 
twenty-five Lraqi Dinars or the equivalent thereof 
for each two sets of documents. 


1.D. 10,000/- (Ten thousand Iraqi Dinars) either in 


PUBLIC APPOINTMENTS. 


NATIONAL COLLEGE FOR HEATING, 
VENTILATING, REFRIGERATION AND 
FAN ENGINEERING 


Appointments Open, Situations Wanted, Patent Agents, Partnerships, 
12s. for the first four lines or under and 3s. per line up to one inch. — \ 
5% allowed on 6, 10% on 13, 15% on 26 and 20% on 52 Weekly insertions. If use is made of a box number 

Prospectuses and Notices of Company Meetings £25 per column 
Address to the Manager, ENGINEERING LTD., 35 and 36, Bedford St., Strand, W.c2 


The Board of Governors invites applications from | 


suitably qualified persons for appointment 
LECTURER IN REFRIGERATION on the 
teaching staff of the college. The lecturer appointed 
will be required to teach the Design of Refrigeration 
Plant and Thermodynamics applied to Refrigeration. 
Facilities will be offered for research and the lecturer 
will be expected to supervise research work of post 
graduate students 
The salary scale of the post is £1015 per annum 
rising by annual increments of £25 to £1115 per 
annum (maximum.) 
Further particulars and forms of application may 
be obtained from the undersigned 
FREDK. J. PACKER, 
CLERK TO THE GOVERNORS, 
BOROUGH POLYTECHNIC 
BOROUGH ROAD, 
LONDON, 8.E.1. 


J S86 


GOVERNMENT OF IRAQ. 


CIVIL ENGINEERING INSPECTOR OF 
WORKS, experienced in heavy foundations, re- 
quired for construction of major road bridge. Must 
possess sound references. Pay £110 per month, with 
free accommodaticn APPLY SIR BRUCE 
WOLFE BARRY & PARTNERS, 1, 
PLACE, S.W.L. ‘Phone SLOane 0431. 


J S83 


LYGON 


THE BOARD OF TRUSTEES OF THE PORT 
OF ADEN invite applications for the post of 


| ASSISTANT WORKSHOP SUPERINTEN- 
Tenders must be accompanied by a deposit of | 


cash or by a letter of guarantee to be made by or | 


through an approved Bank established in Iraq. 
Fully detailed conditions as to this deposit may be 
| ascertained from the “Conditions of Tender” 
attached to the Contract Documents. 
| Tenders must be submitted to the 
| MENT BOARD (DIRECTORATE GENERAL OF 
LEGAL AFFAIRS AND CONTRACTS, MINISTRY 
OF DEVELOPMENT), BAGHDAD, IRAQ, in 
sealed envelopes endorsed clearly on the outside with 
the words “ NASIRIYAH ROAD BRIDGE,” 
will be received up to noon on the 17th day of April, 
| 1956. 
A Memorandum of Capacity, Method of Procedure 
| and Articles of Association must be submitted at the 
same time. 





Particular attention is drawn to Clause 8 of the | 


“ Condicions of Tender "’ stating that tenders will be 
accepted only from firms of Contractors who have 
| previously executed works of a similar character and 
| magnitude, 
fenders not submitted within the time specified 
or not accompanied by a receipt of the deposit, or a 
letter of guarantee or if the Tenderer resides in a 
Liwa in Iraq where a Chamber of Commerce exists, 
by a Certificate of Membership of a Chamber of 
Commerce, shall be neglected. 
The Board does not bind itself to accept the lowest 
any Tender 
MINISTER OF DEVELOPMENT. J 737 


PUBLIC WORKS, N.S.W., 
DNEY 
AUSTRALI 


DEPARTMENT OF 
s 


A. 
ADAMINABY DAM. 
CONSTRUCTION OF MAIN EMBANK- 
ME ETC. 


TENDERS will be received up to 2 p.m. on Monday, 
26th March, 1956, for the 
CONSTRUCTION OF THE EMBANK- 
MENTS, INTAKE STRUCTURE, STILLING 
| BASIN AND CERTAIN OTHER WORKS AT 
| ADAMINABY DAM. The Main Embankment 


| lst 
| had workshop experience since qualifying. 
DEVELOP- | 


and | 


fri 


DENT. Candidates should be not more than 36 
years of age, have served a recognised engineering 
apprenticeship, and be in possession of a Ist Class 
B.O.T. Steam Certificate of Competency. Prefer- 
ence will be given to candidates with a combined 
Class Steam and Motor Certificate who have 
Salary 
£1200 per annum rising by increments of £50 to 4 
maximum of £1700 per annum. 

Free unfurnished quarters are provided and free 
medical attention for the employee. A contributory 
medical benefit scheme covers dependants for a 
small charge. 

Option is available to enter the service on short 
term contract for five years, comprising two tours, 
each two years abroad, followed by six months leave, 


as | 


|} and his wife, and an allowance of ¢ 
; each is payable 


| passed, or be exempt from, parts A and B of thy 


| mechanical subject) or have a University degree jy 


}ence in Diesel and Petrol engines, drawing office 


| exempting 


with a gratuity of 10 per cent. of final annual salary | 
for each year of service, or alternatively joining the | 


Permanent Service on probation. 
Option is also given of entering the Permanent 
Service of the Board subject to the Board's approval 
at the end of the five years’ contract. 
Full details and application forms may be obtained 
m the ADEN PORT TRUST CONSULTING 
ENGINEERS AND AGENTS. 
1, LYGON PLACE, GROSVENOR GARDENS, 
LONDON, 3.W.1 


GOVERNMENT THE 
HER 


GEEK 


OF FEDERATION OF 
A. 


A vacancy exists for a 


PRINCIPAL ENGINEER, Department of Com- 


| merce and Industries in the Federation of Nigeria 


Duties include the planning of industrial projects, | 


and development work; supervision of the prepara- 
tion of engineering layouts, the design and modifica- 
tion of plant and equipment, review trade journals 


|} and make abstracts for the Technical Information 


will be an earth and rockfill structure with a total | 


| volume of approximately 9,500,000 cubic yards 
| Specifications, which include small scale reproduc- 
tions of all relevant plans, may be examined at 
The Department of Public Works, Sydney, 
N.S.W., Australia. 
rhe State Rivers and Water Supply Commission, 
Melbourne, Victoria, Australia 
Department of Local Government, 
Queensland, Australia 
Department of Local 


Government, 
Queensland, Australia 


Brisbane, 


Brisbane, | 


Engineering and Water Supply Department, 
Adelaide, South Australia 

Department of Public Works, Perth, Western 
Australia 

The Hydro-Electric Commission, Hobart, | 
Tasmania 

Office of the Agent General for N.S.W., 56/57, 
Strand, London, W.C.2, England 

Australian Consulate, New York, U.S.A 


Australian Consulate, San Francisco, -U.S.A 


Office of the Bureau of Reclamation, Denver, 
U.S.A 


Office of the High Commissioner for Australia, 


Ottawa, Canada 

Office of the Australian Trade Commissioner, 
Montreal, Canada. 

Office of the Australian Trade Commissioner, 


Vancouver, Canada 
Specifications may be purchased at the Depart- 
ment of Public Works, Sydney, for £A10 10s. per 
copy Kona fide tenderers will be provided with up 
to four additional sets of the documents free of charge 
for the purpose of tendering. Contact 
plans may also be obtained at a charge of £A11 per 
set of 44 prints, and individual contact prints can 
be provided at a few days notice at a charge of 
A5s. per print 


prints of | 


Bona fide tenderers from other States and overseas | 


may obtain copies of the specification by air-freight 
from this Department on arranging to remit £A10 10s. 
J. B. RENSHAW, 


MINISTER FOR PUBLIC WORKS. J 901 


a 


| reference number BCD 149/14/06. 


service. May also be required to advise on engineer- 
ing problems to privately and publicly owned 
industries 

Appointment is on contract for one tour of 12-18 
months in the first instance at a salary of £2448 
per annum plus a gratuity at the rate of £37 10s. for 
every three months’ satisfactory service payable on 
completion of contract. Free passages for the 
officer and his wife and an allowance for each of two 
children maintained in the United 
Quarters are provided if available at a rental of £150 
per annum Leave at the rate of 7 days for each 
month of resident service 

Candidates, between 35 and 50 years of age, must 
be A.M.1.Mech. BE. and must have had a wide experi- 
ence of industrial engineering of which at least three 
years must have been spent in an underdeveloped 
territory. 
Electrical Engineering an advantage. 

Apply in writing to the DIRECTOR OF RE- 
CRUITMENT, COLONIAL OFFICE, GREAT 
SMITH STREET, LONDON, 8.W.1, giving briefly 
age, qualifications and experience. Mention the 

J 902 





J xsd | 


Kingdom. | 


Additional qualifications in Chemical and | 


Wanted, &c., Auction Sales, Publications 
When an advertisement measures an 


THE FEDERAL GOVERNMEN’ 
NIGERIA. 


MECHANICAL ENGINEER 
(ROAD DEVELOPMENT) (TEMPORARY sq AFF 


Of} 


PUBLIC WORKS DEPARTME\ 





Duties include the supervision and cor 
maintenance and repairs to all types of 
including Road Making Plant, Heavy | 
Machinery, General Contractors Plant, 
Installations and Vehicles. 

The appointment 


| of the 
jUupment 
Thmoving 
W aterworks 


is on contract 


in the salary 
range £1290-£1956 per annum gross. Point of entry 
in Salary Seale determined by war servic: and pre 
fessional experience. Free passages for the officer 


7 *io per annom 
e in respect of a maximum of two 
children maintained in theUnited Kingdom Refund 
of cost (up to cost of adult fares) of childrens 
passages for visits to Nigeria (once in each tour 
when allowance would cease. Leave is granted at 
rate of 7 days for each month of resident aerviee 
Government quarters if available are provided qj 
low rental. ; 

Candidates between the ages of 25-50 should have 





examination for A.M.I.Mech.E. or A.M.1.C.E. (in a 
Mechanical Engineering recognised by the Instity. 
tion of Mechanical Engineers. They should. ip 
addition, have at least 3 years’ practical eX perience 
of Mechanical Engineering work and gained experi 


practice, machine shop practice and workshops and 
stores procedure. 

Apply in writing te the DIRECTOR OF RE. 
CRUITMENT, COLONIAL OFFICE, GREAq 
SMITH STREET, LONDON, 8.W.1, giving briefty 
age, qualifications and experience. Mention the 
reference number BCD. 112/14/024. 7 903 





MINISTRY OF SUPPLY requires 
ENGINEER in London, 8.E.9, for work on engi- 
neering design, development and maintenance of 
chemical plants. QUALIFICATIONS: British of 
British parents. Recognised engineering appren- 
ticeship and A.M.I.C.E. or Mech.E. or ELE. o 
qualifications. Wide knowledge plant 
requirements for chemical engineering projects 
pressure vessels, special materials, sulphuric and 
nitric acid manufacture. Able to write technical 
specifications and reports. SALARY: Within 
£1095-£1415 p.a. Not established but opportunities 
to compete for establishment may arise. Applica- 
tion forms from M.L.N.S., TECHNICAL AND 
SCIENTIFIC REGISTER (K), 26, KING STREET, 
LONDON, S8.W.1, quoting F935/5A/BG. Closing 
date, 4th February, 1956. J 97 





| MECHANICAL ENGINEER, 
FEDERAL GOVERNMENT OF NIGERIA 
A vacancy exists for a 
MECHANICAL ENGINEER in 
Works Department (BCD 112/14/010) 

Duties include the supervision and control of the 
maintenance and repair of Mechanical Engineering 
plant required for the construction and maintenance 
of Urban Water Supplies, including pumps of all 
types, earth moving plant and vehicles. 

Appointment is pensionable on probation in the 
salary range £1086-£1680 per annum gross. Point 
of entry in Salary Scale determined by war service 
and professional experience. Free passages for the 
officer and his wife, and an allowance of £75 per 
annum each is payable in respect of a maximum of 
two children maintained in the United Kingdom 
Refund of cost (up to cost of 2 adult fares) of 
childrens passages for visits to Nigeria (once in each 
tour) when allowance would cease. Leave is granted 
at rate of 7 days for each month of resident service 
Government quarters if available are provided 
low rental. 

Candidates should EITHER have an Engineering 
degree giving exemption from Sections A and B ot 
the examinations of the Institution of Mechanical 
Engineers with two years post-graduate mechanical 
| engineering experience, OR have passed or hold 4 
Diploma giving exemption from sections A and B 
of the examination of the Institution of Mechanical 
Engineers or Institution of Civil Engineers (in 
mechanical subjects), and have had at least three 
years’ mechanical engineering experience Exper! 
ence of pumping plant desirable. 

Candidates should apply in writing to the DIREC- 
TOR OF RECRUITMENT, COLONIAL OFFICE 
SANCTUARY BUILDINGS, GREAT SMITH 
STREET, LONDON, 8.W.1, stating briefly age 
| qualifications and experience and quo reference 
| No. BOD 112/14/010. J 851 


the Publi 






























service requirements, 


Engineering) 
is desirable. 
SALARY : 


in house purchase may be payable. 








ENGINEERS (SENIOR AND MAIN GRADES) 
required by 

THE UNITED KINGDOM ATOMIC 
ALDERMASTON, BERKSHIRE. 


To lead, or to assist groups of Engineers engaged on the design and development 
of prototype mechanisms and electro-mechanical devices to meet scientists and 
Applicants should have served a recognised apprentice- 
ship and be corporate members of the Institution of Electrical or Mechanica! 
Engineers or have exempting qualifications (e.g., Honours degree in Mechanica! 
A knowledge of modern Drawing Office and Workshop practice 


Senior Grade, £1490-£1685 p.a. 
Main Grade, £1130-£1435 p.m. 
Contributory Superannuation Scheme. 
the Establishment’s transport area will be eligible for housing on one of the 
Authority's estates; alternatively) assistance towards legal expenses incurred 


Requests for application forms by POSTCARD TO SENIOR RECRI 
MENT OFFICER at the above address. ‘ 


ENERGY AUTHORITY, 


Married officers now living outside 


IT- 
Quote reference 875/26. J 900 
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ADMIRALTY 

TEMPORARY PRODUCTION INSPECTORS 
required with experience in either Mechanical, 
Electrical, Electronic or Marine Engineering for 
various places in the U.K. Duties involve work in 
eomnection with the manufacture, inspection, test 
and installatior of equipment in H.M. Ships. Inspec- 
tors with Radar and/or Kadio experience particu- 
larly needed. Candidates, at least 25, should have 
recognised apprenticeship, or equivalent training, 
plus additional relevant experience with Industry or 
Government Department. They should preferably 
possess H.N.C. or O.N.C. in Mechanical or Electrical 
Engineering, or have reached at least an equivalent 
standard of technical education with qualifications 
in appropriate subjects Appointments unestab- 
lished, but opportunities may oceur later to compete 
for permanent posts. Inclusive salary range £720 
to £550 per annum; entry at minimum of range less 
about £20 for each year by which age falls short of 
30. Salaries outside London somewhat lower 

Application forms from M.L.N.S., TECHNICAI 
AND SCIENTIFIC REGISTER (K), 26, KING 
STREET, LONDON, 38.W.1, quoting D 355 5A 
Closing date 10th February, 1956 J 924 


CITY OF LIVERPOOL 


CITY ENGINEER AND SURVEYOR'S 
DEPARTMENT 


Applications are invited for the appointment of 


DESIGNER DRAUGHTSMAN (Mechanical 
Engineering Section). Salary, £600-£540 p.a 
(N.J.C. Seale) 


Applicants should possess a Higher National 
Certificate in Mechanical Engineering and have had 

a recognised practical training in general mechanical 
pa arming which must include at least 4 years’ 
drawing office practice. Some knowledge of auto- 
mobile engineering is desirable 

Application forms, obtainable from the City 
Engineer and Surveyor, Municipal Buildings, Liver- 
pool, 2, should be returned to him by 25th January, 
1956. 

The appointment is superannuable and subject 
to the Standing Orders of the City Council. Can- 
vassing disqualifies 

THOMAS ALKER, 
TOWN CLERK. J 935 


COUNTY BOROUGH OF GRIMSBY. 
EDUCATION COMMITTEE 
COLLEGE OF FURTHER EDUCATION. 
Principal: E. 8. GREEN, B.Sc., A.R.1L¢ 


REQUIRED LECTURER IN MECHANICAL 


ENGINEERING. Candidates should possess a 
Degree in Engineering or equivalent, have had good 
industrial experience and be capable of teaching to 
H.N.C. standard. 

Salary in accordance with the Burnham Technical 
Scale for Lecturers (£965-£1065). 

Application forms may be obtained (s.a.e.) from 


the undersigned, to whom completed forms should | allowance for experience, etc. 


be returned within 14 days from the appearance of 
this advertisement. Canvassing disqualifies 
R. E. RICHARDSON, 
Director of Education. 
Education Office, 


Eleanor Street, Grimsby. J O44 





ISLE OF WIGHT COUNTY COUNCIL 
ISLE OF WIGHT TECHNICAL COLLEGE, 


Applications are invited for the post of 
FULL-TIME GRADE “A” ASSISTANT 
TEACHER in the Engineering Department. 

Applicants will be required to teach Workshop 
Technology and Machine Shop Engineering to first 
year O.N.C. and intermediate grade craft students, 
together with the associated science and calculations. 
Candidates should hold a Higher National Certificate 
in Mechanical or Production Engineering or a Final 
City & Guilds Certificate in Machine Shop Engineer- 
ing. They should have had industrial experience 
and be capable of handling a small modern machine 
shop. Drawing office experience is also desirable. 

Full particulars and forms of application (stamped 
addressed envelope) may be obtained from the 
PRINCIPAL OF THE ISLE OF WIGHT TECH- 
NICAL COLLEGE, HUNNYHILL, NEWPORT, 
ISLE OF WIGHT, to whom applications should be 
returned within TWO WEEKS of the appearance of 
this advertisement 

A. L. HUTCHINSON, 


County Education Officer. J 939 


CENTRAL 


ELECTRICITY 


COUNTY BOROUGH OF ROTHERHAM. 
EDUCATION COMMITTEE. 


ROTHERHAM TECHNICAL COLLEGE. 
Principal: G. E. COOKE, M.A. (Cantab.), 
A.M.LC.E. 


SECOND ADVERTISEMENT. 


Applications are invited from suitably qualified 
persons with industrial and teaching experience, 
for the following posts in the department of 
MECHANICAL, PRODUCTION AND CIVIL 
ENGINEERING, to commence duties as soon as 

possible : 

(a) LECTURER to teach mechanical engi- 
neering subjects to Higher National 
Diploma and degree standard. 

(b}) ASSISTANT LECTURERS (TWO 
POSTS) to teach mechanical engineer- 
ing subjects in National Certificate and 
City and Guilds courses 

Salary in accordance with the Burnham Technical 

Report, 1954: 
Post (a) Lecturer Grade, £965 by 2 
Posts (+) Grade A, £450 by 15 to £725. 
or Grade B, £525 by 25 to £820. 


» to £1065. 





January 13, 1956 ENGINEERING 


] 


| DEPUTY ENGINEER. 
| APPLICATIONS are invited from suitably qualified 


| final increment of £100 to a maximum of £1500 per 


DEE AND CLWYD RIVER BOARD. 


Engineers for the post of Deputy Engineer to the 
Board at a commencing salary of £1250 per annum 
rising by two annua) inc rements of £75 each and a 


annum. 

The post is permanent, superannuable, subject to 
medical examination, and terminable by one month's 
notice on either side. 

Forms of application may be obtained from the 
undersigned to whom they should be returned when 
completed so as to reach him not later than the first | 
post on Saturday, the 4th February, 1956. 

G. A. WRIGHT, 
Executive Officer and Clerk. 





45, Nicholas Street, 


| would be an advantage. 


Chester J 950 | 

a! | 

| TECHNICIAN required by the ATOMIC) 
WEAPONS RESEARCH ESTABLISHMENT, 

ALDERMASTON, BERKS., to control a section | 


Additions may be made to the scale for certain | 
qualifications and training and the starting position | 


on the scale will be determined by previous teaching 
and/or industrial experience 
Application forms may be obtained from the 


undersigned, to whom they should be returned | 


within 14 days of the appearance of this advertise- 
ment 
R. BLOOMER, 
DIRECTOR OF EDUCATION. 
Education Offices, 
Rotherham J 952 


NATIONAL INSTITUTE FOR RESEARCH 


IN DAIRYING 


ENGINEERING DEPARTMENT 
SCIENTIFIC OFFICER required for dairy engi- 
neering research, initially in connection with 
machine milking. Candidates should have an 
honours degree, preferably in Engineering. Salary 
seale £488 to £885, F.S.8.U. superannuation. Appli- 
cations, stating age, qualifications and experience to 
SECRETARY, N.I.R.D., SHINFIELD, READING. 
QUOTE REF. 55/26 J 873 


PRESTON. 


H —-~ INSTITUTE TECHNICAL COLLEGE. 
Applications are invited for the post of 
ASSISTANT LECTURER IN ENGINEERING. 
Candidates should be graduates or otherwise 
qualified and experienced to teach up to the level of 
the Ordinary National Certificate. 
The Salary will be in accordance with the Burnham 
Scale, Grade B, £525 to £320 p.a., with appropriate 


Forms of —— may be obtained from the 
undersigned, TECHNICAL COLLEGE, COR- 
PORATION STREET, PRESTON, to whom they 
should be returned within 14 days from the appear- 
ance of this advertisement. 

H. WILKINSON, 


Principal and Secretary. J 946 





Required for 
BRITISH RAILWAYS. 
LONDON MIDLAND REGION. 
DIESEL ASSISTANT 
to Motive Power Supt. 
Sound knowledge of all types of Diesel 
engines suitable for Railway Traction. 
Knowledge of electric, 
mechanical transmission 


hydraulic and 


University degree in Mechanical Engineer- 
ing or A.M.I.M.E. or A.M.LE.E. an 
advantage. 

Salary range, £1300/£1600 per annum. 

Applicants should be not more than 45 
years of age. 

Applications to be sent to MOTIVE 
POWER SUPERINTE wa NT, EUSTON 
HOUSE, LONDON, N.W. J 949 











AUTHORITY 


HEADQUARTERS. 
SENIOR ENGINEERING DRAUGHTSMEN 


and 


ENGINEERING DRAUGHTSMEN 
required in the Electrical, Civil and Mechanical Sections, Chief Engineer's Depart- 
ment, Bankside House, Sumner Street, London, 8.E.1 
ELECTRICAL SENIOR DRAUGHTSMEN must be experienced in prepara- 
tion of schematic diagrams and/or layout of 132-kV and 275-kV Grid substations 
and should also have some experience in supervising work 


DRAUGHTSMEN should preferably have experience on outdoor substations 


or in preparation of schematic diagrams, 


CIVIL SENIOR DRAUGHTSMEN must have design experience preferably in 


Reinforced Concrete work and piled foundations 
DRAUGHTSMEN should have experience on Building details and/or R.C. 


work, 


MECHANICAL SENIOR DRAUGHTSMEN AND DRAUGHTSMEN 
should preferably have experience in Generating Station layout or with a manu- 
facturer of Generating Station plant and equipment. 


Salaries are : 


Senior Draughtsmen, Grade 


Draughtsmen, 


5, £672 by £21 to £777. p.a. 


Grade 6, £536 by £21 to £662 p.a 


Oppertunities will be given to Draaghtsmen to obtain design experience with 


prospects of promotion to Senior Grade. 


Canteen. 
appointments. 


One Saturday morning in four on duty. 


Permanent pensionable 


uae wit forms obtainable from D. MOFFAT, DIRECTOR OF ESTABL a. 
L Js 


TS, WINSLEY STREET, LONDON, W.1. 





Quote ref. AE/726 


engaged on explosive processes of an experimental 
nature, involving new techniques and equipment for 
both processing and handling. Applicants should | 
have served a recognised engineering apprenticeship | | 
and preferably have previous supervisory experience | 
in a machine shop and on inspection particularly in 





plex geometrical shapes. Some knowledge of the 
Safety Regulations applicable to explosives work- 


| rooms is required and possession of an O.N.C. or | 





| 
the machining, measurement and handling of com- | 
| 
| 


| equivalent qualifications would be an advantage. | 
| SALARY £608-£748 p.a. Contributory Super- | 
{annuation scheme. Married officers now living | 
outside the Establishment’s transport area will be | 
| eligible for housing on one of the Authority's estates, | 
alternatively assistance towards legal expenses | 
incurred in house purchase will be available; until | 
housed a lodging allowance may be payable. 
| Requests for application forms by POSTCARD | 
| 


|to the SENIOR RECRUITMENT OFFICER at 
751/26. 
J 931 | 


the above address. Quote reference A 





THE ENGAGEMENT OF PERSONS 
answering advertisements must be made | 
through a Local Office of the Ministry of Labour 
|or a Scheduled Employment are if the 
| applicant is a man 18-64 inclusive or a) 
—— aged 18-59 inclusive unless he or she, or | 

is d from the provisions | 

ore the Notification of Vacancies Order 1952. 

It is advisable when ng testimonials to forward 

copies and Or originals. 


| 
CIVIL ENGINEERING DRAUGHTSMAN 
experienced in road and bridge work required by | 
Consultiag Engineers, Westminster. High salary | 
and good prospects. Write stating age and detaiis | 


APPOINTMENTS OPEN. | 














of experience— BOX J 770, Offices of ENGINEERING 





By A. C. Parkinson, A.C.P. (Hons.), F.Coll.H., 


| study will find the text easy to follow and well 





| By L. C. Martin, D.Se., 
| Commission. 


A.R.C.S., D.I1.C. 
Physics courses. Without being too academic 
| between Geometrical Optics and the relevant 
| of physics. 


in Optical Sciences or related subjects. 


With 


By F. V. Warnock, M.Se.. Ph.D., 


contains a large number of worked examples 


| University of London and the Institutions of Civil and Mechanical Engineers. 


| the syllabuses of the B.Se.(Eng.), LC.E., and 
as being a useful reference book. 
22s. 6d. net. 


By Wallace Clark. Third Edition. . 6d. 
““. .. this authoritative Hosa ng 
value of the Gantt method in the preparation 


SIR ISAAC PITMAN & SONS LTD. 


Parker Street, Kingsway, London, WC 2 


Pl PITMAN TECHNICAL BOOKS 


A FIRST YEAR ENGINEERING DRAWING 


| step course in elementary engineering drawing for students taking the first year National 
Certificate Course in Mechanical and Electrical Engineering as well as for those working 
| through the usual Junior Technical School and Matriculation syllabuses. 
| been arranged to meet the needs of both teacher and student, and those engaged in part-time 


This book provides a modern treatment of the subject suitable for Honour 
A book which provides a sound foundation for students proceeding to specialize 
F.R.C.Se.1., 


With exercises. 


. will give satisfaction to all those recognising 
























GUIDED MISSILES DIVISION 
f 


o 
THE ENGLISH ELECTRIC (0 
STEVENAGE. 


A vacancy exists in the Electronics Depart 
MECHANICAL DESIGNER to lea: 
engaged on the mechanical design of e tronie 
small electro-mechanical equipments to 4 iD 
standards for Service use. wie 


tent for a 
a 


Applicants should have had at least three Yean 
in a similar position and preferably shoul be 
qualified engineers, and be fully conversant with 
| Ministry Design specifications such as K.ll4 
R.G.3.1000, etc. They should have a | 
ledge of electronics and experience of mob 
tions, experience of liaison with Growing Offices 

The salary will be in 
accordance with previous experience and trainj 
Housing assistance available.—Apply to DEPE 
C.P.3., 336/7, STRAND, W.C.2, quoting Ref. 1494 


3825 


AMBITIOUS ENGINEERS. 


IMPERIAL CHEMICAL INDUSTRIES 
LIMITED, 

ALKALI DIVISION, 
WINNINGTON, NORTHWICH, 
CHESHIRE, 
have vacancies for ambitious Engineers at 
their headquarters and works in mid- 
oe Candidates should be aged 
25/40 and possess a good degree in mechani- 

cal or chemical] engineering. 

They will be engaged upon investigation 
and dev elopment work involving a thorough 
knowledge of mechanical engineering. The 
work will be in connection with new plants 
and processes for the manufacture of a 
number of special products including 
Polythene. In much of the work no 
experience in chemical plant work js 
required. 

The work is interesting and varied and 
will involve both theoretical and practical 
treatment; the man with initiative and 
with ability to think of and apply new ideas 
will have excellent prospects. 

Commencing salaries will depend on quali- 
fications and experience. The appointments 
are permanent and carry membership of 
the Staff Pension Fund, also eligibility for 
Employees’ Profit-Sharing Scheme. The 
Company can give help to married men to 
assist them with house purchase and the 
expenses of their removal. 

Apply to STAFF MANAGER—quoting 
Ref. GES/DEV—for application form. 

37 
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F.1.E.D. Fourth Edition. A sound step-by- 


The work, has 


illustrated. 7s. 6d. 


GEOMETRICAL OPTICS 


Vice-President of the International Optical 


or mathematical, it establishes a clear relation 
parts of Physical Optics, and other branches 


exercises. 22s. 6d. net. 

STRENGTH OF MATERIALS 
M.I.Mech.E. Seventh Edition. This book 
taken from recent examination papers of the 
It covers 
I.Mech.E. examinations in this subject as wel 
Pitman’s Engineering Degree Series. 


THE GANIT CHART 
net 


the 


of control charts.”°-—-Accountants Journal. 








ENGINEERING January 13, 1956 


























































































































ING 5 
CHEMICAL PLANT DRAUGHTSMEN. MECHANICAL AND GENERAL 
peptic: DRAUGHTSMEN 
at for a F ; : j required for 
grou hemical manufacturer, operating in the East London area, has EAST 
ean vacancies for men experienced in the layout and detailing of IRON pessimist cmc tine Mo gh —— 
LD. pan ae . : : : not essential. 
emical plant installations, including pressure vessels, pipework, Vacancies exist both in main and works drawing offices, and can prove 
.teelwork, and associated mechanical items. progressive to those showing ptitud ad t. Technical know- 
> Yea edge preferably to H.N.C. standard or higher. 
| be THE WORK a of work are nominally 38 per week with payment for overtime 
it with of a varied nature, covering new projects in the main in which and a Contributory Superannuation Scheme is in operation. 
Kg, need is an essential factor Temporary flat accommodation is available at a moderate rental to 
know. peed 18 4 : E COM =) 1 early applicants, and assistance may be given in respect of 
nstalls- TH ANY removal expenses. 
Offices ‘ P - : Apply stating age, experience, standard of technical knowledge and 
be in is just embarking on a substantial scheme of expansion involving salary expected to BOX J 708, Offices of ENGINEERING. 
ba} the development of a large new factory site. 
1494 APPLICANTS Ror 
J 825 should have a good mechanical background with technical qualifi- 
cations to Ordinary National Certificate level or higher. Sacentits ‘un ‘nes cnet ‘tabi eepiaiiatin aan ae ecient weno 
- quir i N J a LP. CHEMICALS iD, OLDBURY. 
oe Lae a Rg fh 
aid wi >i 2 : wi .E.S.D. . . | and development work in a factory manufacturing 
paid will be in accordance with A.E.S.D. rates or better. H.N.C. sta desirable be experienced | synthetic resins and cements. Preference will be 
THE POSTS in general cnqnaing work, factory layouts and, if | given to applicants having Chemical Engineering 
d ‘ bl ith . id possible, special-purpose equipment design. Attrac- | qualifications and experience of Chemical plant work. 
are permanent and pensionable with _ good working conditions, tive salary paid for the right man.—Reply to the | —Full details of education and experience be 
ES five-day week, canteen and sports facilities. CHIEF ENGINEER. J 820 | sent to the CHIEF ENGINEER, B.I.P. CHEMI- 
CALS LIMITED, TAT BANK HOUSE, OLDBURY, 
APPLY BIRMINGHAM. J 947 
initially in writing, giving full details of training and career, age, ARMSTRONG SIDDBLBY MOTORS have 
te. BOX J 831, Offices of ENGINEERING. : vacancies for both 
seats , es SENIOR AND JUNIOR ENGINEERS seittianiein gana 
at for investigation of vibration problems on in ME NSPECTING ENGINEERS 
uid- turbine development engines. Degree or H.N.C. CHANICAL), AGED 25-35, required in 
ged in Mechanical Engineering or Electrical Engineering anchester and Glasgow by Consulting Engineers 
anj- essential. Electrical Engineers should have some | ‘© assist with inspection and testing supervision 
_ -____.._.. | mechanical engineering experience. Applicants ae lant. Applicants should possess 
Hom must be capable of using necessary recording equip- -Mech.E. qualifications or necessary exemptions 
ment. Salaries commensurate with qualifications and have had a sound a training, and 
- TWO JUNIOR ENGINEERING DRAUGHTS- DESIGN DRAUGHTSMEN. and experience, together with good pension s . | Should preferably have material aan, and 
nts MEN required by THE AVON INDIA RUBBER eae —Applications to REFERENCE CG/VP, TECH- | 8¢eral workshop inspection | experience.—Please 
fs CO., MELKSHAM. Age approximately 21-24,| THE BRITISH DRUG HOUSES LTD. invite | NICAL PERSONNEL MANAGER, ARMSTRONG | #PPly for application forms to“ STAFF APPLICA- 
ling and must have completed National Service. Prefer- | applications from suitably qualified men for interest- | SIDDELEY MOTORS, COVENTRY. G 621 | TIONS,” KENNEDY & DONKIN, PARK HOUSE, 
no ably of O.N.C. standard and studying for H.N.C.| ing work in their Engineer's Drawing Office, on 813, WILMSLOW ROAD, DIDSBURY, MAN- 
ban This is a good opportunity for a men to carve —— a and plant layouts for the Light CHESTER, 20. J 805 
themselves out an interesting and progressive career | Chemical Industry. Higher National Certificate i 
ard with an expanding Company in a Department | Mechanical Engineering and previous puis ee et ag ae ee 
tical handling a wide variety of Engineering work.—j|in this industry desirable but not essential. Men pie ial Be eer al aa et in apm 
and Reply to the CHIEF ENGINEER. J 821 | of mature age with suitable training and experience Top = 7 ton oy ile as ng Lar sie ~y een t ENGINEER with sound technical knowledge of 
deas would be considered. Five-day week. Pension | -°? rates and excellent opportunity for competent | industrial dust collection problems and previous 
and Profit Sharing Schemes.—Write, stating age, | ™°2-—BOX J 766, Offices of ENGINEERING. commercial experience for well-known firm in 
uali- DRAUGHTSMAN FOR MAINTENANCE | experience and salary required, to STAFF MANA. London area. Permanent position, good salary, 
cats AND DEVELOPMENT OF SEAMLESS STEEL | GER (REF. B3912), GRAHAM STREET, CITY five-day week, pension scheme.—Write BOX J 834, 
D of TUBE PLANT. Heavy engineering and Hydraulic | ROAD, N.1. J 792 | ALFRED HOLT & CO. invite applications for the | Offices of ENGINEERING. 
; for experience desirable. Five-day week. Permanent poet of 
The pensionable position to suitable applicant. Special CHIEF SUPERINTENDENT ENGINEER, 
st rate will be paid to man of high ability and qualifi-| A BRITISH COMPANY handling world-wide | Which will become vacant in 1956. Sea-going 
the cations.—Write, stating full particulars, to the | agencies for leading manufacturers of all types of | ¢xperience is essential and an honours degree in 
: oe Leo R, By at a $ - YDS, a machinery requires marine or mechanienl engineering ot er 4 ousvalees 
i MITED, BROMFORD TUBE WORKS, WHEEL- | MECHANICAL ENGINEER for London Office. | in theoretical knowledge is desirable.—Applications 
ting WRIGHT ROAD, ERDINGTON, BIRMINGHAM, | Preferably qualified with some commercial experience should be addressed to ALFRED HOLT & CO., RUSTON-BUCYRUS LTD. 
7 24. 3830) and under 30 years.—Write BOX ” DE/141,” | INDIA BUILDINGS, LIVERPOOL, 2, and the ss 
» > 76 anew “ j 2M - . . 
cjo 95, BISHOPSGATE, E.C.2. J 881 | envelope marked “ M/RSM. 57% Excavator Specialists 
ENGINEER with sound technical knowledge of invite applications from qualified engineers 
air filtration problems and previous commercial for appointment as 
shite experience for well-known firm in London area. 
ermanent position, good salary, five-day week, 
— scheme.—Write BOX J 833, Offices of | P R (@) D U Cc T l oO N 
INGINEERING 
ENGINEERS WHO ARE SEEKING POSITIONS MANAGER. 
IN INDUSTRY Basic requirements are University Degree 
Gates © . : 4 - | . yy = be gone Barnes 
EXP offering breadth of experience, scope for advancement and good remuneration, w of one of the Professional Institutions plus 
for Detainee deactent teen many attractive features of yo Baan should be acquainted with the possibilities practical knowledge of modern production 
salaries. Five-day week. Pansies deems offered by service in the CENTRAL ENGINEERING DEPARTMENT OF } systems, the latter is particularly important. 
Canteen facilities. State experience ond ALBRIGHT & WILSON LTD. This is an interesting and high level appoint- 
° we when applying to THE DIRECTORS, Based at Oldbury, the Department is responsible for the design, construction jand ae es ee ee Oe ee 
JOHN BOOTH & SONS (BOLTON), LTD.. commissioning of new plant at the British factories of the company and its associate, ” setae daeenkede dedi’ eaten te 
a HULTON STEELWORKS, BOLTON. Midland Silicones Ltd. Close contact is maintained with the Research and Manufae- Gut tani ‘atiee _ 1p ane a 
AWING J 754 Cartas Depestemate and with engineering development in the factories of the company particulars including approximate salary 
diate associa = overseas. ; i required, to: 
3 Experience of plant operation is obtained through commissioning and process 
National investigation. Opportunities frequently occur for promotion within the Department PERSONNEL MANAGER, 
ki te ata hg ag required for busy or to the Management and Engineering Staffs of the company’s factories. RUSTON - BUCYRUS LTD., 
-, Ando nee hance vide v: ry 7 . : 3 
working schemes. Considerabie pola peg Fh, With a continuing programme of expansion the following vacancies exist and a EXCAVATOR WORKS, 
york, has available to a reliable man with initiative who can brief indication of requirements is given :— COLN 
vart-time work with minimum supervision and deal with site (a2) SENIOR CHEMICAL ENGINEERS to lead project teams and to LIN . = 
matters. BOX J 753, Offices of ENGINEERING. maintain liaison with engineering contractors. Degree and 5-10 years’ J 763 
experience of plant design and chemical manufacture. 
Leading firm of Ma (6) CHEMICAL ENGINEERS for design teams, project study and evaluation, 
1s 5 for its omnis =e plant investigation and commissioning. Degree and 2-5 years’ experience in 
OPT MECHANICAL ENGINEERS AND ELEC- chemical or allied industry. c 7 APRICA for the 
Optica TRICAL ENGINEERS with managerial experi- (c) MECHANICAL ENGINEERS for project teams, liaison with engineering | “ ae! oe ay Ve t+ ag on 
nee of production on a considerable scale. Perman- contractors and work in connection with factory services and mechanical ont rvs - Candid rt be of “se edueation : 
Honours ent appointments in Canada on high scale salary handling. Degree and 3-10 years’ experience of design and operation of DE TACLOY. VEDEHEBLES BANS US OF & ation; 
; after preliminary period in this country. Age 30 lant a at least G.I.Mech.E. or equivalent; age 
r relation to 38 years. University degree or equivalent stipe nomen 6 to 35; experienced in pleat maintensncs. A 
qualitication.—Apply with full details to BOX 3730 (d) A STANDARDS ENGINEER to be ——— to the Chief Engineer good practical experience of Steam Boilers and 
branehes Offices of ENGINEERING. i . for the development of company engineering standards and co-operation engines is essential preferably including knowledge 
specialize with national standardizing bodies. of centrifuges, diesel engines and small electrical 
- Degree or H.N.C. in Mechanical Engineering, at least 10 years’ experience installations. The post is one of responsibility for 
DETAIL DRAUGHTSMEN iG AND TOOL in industry and ability to ensure co-operation of Works Engineering and efficient processing, control of staff, training of 
DESIGNER DRAUGHTSMEN AND PRO. Design Staffs. ime and may include upkeep of transport 
> PLANNING ENGINEERS required at AN INSTRUMENT ENGINEER to work under the Chief Instrument “eee 
TERIAIS the UXERIDGE FACTORY OF BELL PUNCH © SE oe eee application of automatic control and the solution of special ae ay sat les Ban Se ger 
vad LTD., manufacturers of the well-known instrument problems. — In addition there are emily yen 
This book Ik, Salculating machines, ticket issuing .gree in mechanical or electrical engineering with several years’ experience wad = Me bershi oo ———- 
fers {imeters, etc. Applicants should pre- of industrial instrumentation. ee “rm P ; 
ers of the erably be of National Certificate standard and Tours of about 21 months with leave on full pay. 
have served an apprenticeship in mechanical engi- ({) AN ELECTRICAL ENGINEER for planning and supervision of installation Free first class including family. 
It covers heering. Good salaries and excellent conditions of industrial power and lighting systems. Apply giving details of education, qualifications 
t as well = todern drawing offices with opportunities for Degree and 3-5 years’ experience of industrial distribution, switchgear and experience to BOX J736, Offices of 
ect as W further “sdvancement. Good social. facilities and and motors. RaeeENS. 
ree Serie. PERSO. ™ El "DEP areas or personally to (g) DESIGNERS responsible to the Chief Draughtsman for projects in the 
to Friday, between 9.30 “NT any day, Monday drawing office, supervision detailed design and drawing work, preparing 
to4p -30 a.m. and 11 a.m. or 2 p.m. specifications and checking tenders. pom TURBINE TENDERING ENGINEER ic re- 
1 CHART J 743 Degree or H.N.C. in mechanical engineering with about 5 years’ experience quired for the Turbine Division of Brush Electrical 
J ™ of plant maintenance in the chemical or allied industries. Engineering So. Ltd. The position omers consider- 
NIOR JIG AND TOOL h) DRAUGHTSMEN, senior and junior, for layout and detail work on a a scope for a man of ability and initiative. 
rnising the required experience in bape mn tage 9 ” wide variety of equipment including mechanical, structural, piping and Applicants must have suitable technical qualifica- 
; following civil engineering ardfor estimating. tions and preferably experience in tendering for 
inal. General Engineering O.N.C. or H.N.C. with apprenticeship and drawing office experience. satis Gk aetinaiet aa amma ae 
’ trea e For posts (b), (c), (e) and (f) men graduating in 1956, or completing National Service paid and there is in operation a non-contributory 
. rth rata wy easels (all codes). graduating previously, will be considered. nsion Scheme. Applications should be addressed 
ADTiCcg 5) . ad 
uations with good working condi- in egpcaiaty camp Seahenly 6f'S mop eetahey yretes Soe ‘0 * THE CHIEF PERSONNEL OFFICER, 
ng 
“\) (37$-hour) week, pension fund, For information regarding the work of the Department and the Duties involved in BRUSH ELECTRICAL ENGINEERING 
» for suitable applicants, the above positions, write to the CHIEF ENGINEER, ALBRIGHT & WILSON CO., LTD., 
“tating age, experience, technical LTD., CHEMICAL MANUFACTURERS, P.O. BOX No. 3, OLDBURY, BIRMING- LOUGHBOROUGH, LEICS. JI 796 
CERING CG sued: £0 -—DISTING- HAM. J 781 
‘-ERING ©O,, LTD., P.O. ; , 
WORKING] N, CUMBERLAND. © BOX 8 Classified Advertisements continued on Page 6 























A FUTURE WITH FORD. 


Our Power Services 
Engineer. He must 
plus a knowledge 


Department 
have Power 


be attached to technical education 


SALARIED 
PANY, 


PERSONNEL 


LIMITED, DAGENHAM 


| 
L 


have a 


of the installation and maintenance of large 
Boilers, Turbo Alternators and Auxiliary 
forward looking with a taste for development work 


Initial salary in accordance with experience and qualifications 
Pay to Pension, Ford is in the first flight 
DEPARTMENT, 





Mechanical 
experience 
E.H.P. 
Should be young and 
Importance will 
details of which should be stated. 
From 
You are invited to reply to 
FORD MOTOR COM- 
quoting reference MEP. 
J 896 


vacancy for a 


Station administrative 


Plant 


ESSEX 








ESSO PETROLEUM COMPANY, LIMITED 
a vacancy in London for a 

CiViL ENGINEERING DRAUGHTSMAN 
for design and detailing of reinforced concrete works 
layout of sidings, roads, drainage and earthworks 
Some practical experience on construction and 
surveying is desirable Oey should apply in 
writing to the PERSONNEI 


have 


COMMERCIAL MANAGER required for pro- 
gressive medium size factory in 8.E. London manu- 
facturing laboratory glassware. Experience essen- 
tial of all aspects of factory office administration, 
including accounts, planning, progressing, purchas- 
ing, stock control, statistics, etc. This is an expand- 
ing opportunity for a keen, energetic man, age 30 








JIG TOOL DRAUGHTSMEN 
DESIGN DRAUGHTSMEN 


JOSEPH LUCAS LIMITED, 
BURNLEY, 


Manufacturers of Aircraft and Motor Equipment. 


Require capable ambitious men to assist in the work of 
GAS TURBINE DEVELOPMENT. Here is an oppor- 
tunity for men with initiative to obtain a progressive 
position. The work is extremely interesting and demands 
a high degree of skill and ingenuity. A generous pension 
scheme provides an assured future, the working conditions 
are excellent and full restaurant services are provided. 
High salaries are paid to the right men. 


Apply to: 








MANAGER, ESSO | to 45, with personality, able to handle staff and co- 
PETROLEUM COMPANY, LIMITED 16, | operate with the Factory Production Manager | The Personnel Manager, 
CHARLES Il STREET, LONDON, 8.\W.1. 3.874! Some knowledge of scientific apparatus an advantage. 
Salary by arrangement aepaline to experience and | Hargher Clough Works, Burnley. J 868 
qualifications, bonus, pension scheme.—Applications, | 
CHIEF FACTORY LAYOUT ENGINEER, | which will be treated in strict confidence, to MANAG- | 
experienced in Factory Layout, Services and Instal-| ING DIRECTOR, A. GALLENKAMP & CO., | 
lation of Plant and Equipment for Motor Car Steel LTD., 17/29, SUN STREET, LONDON, E.C.2. | i 
Body Industry Must be a good organiser and J 877 | 


capable administrator, Executive position eligible 





for participation in Company's superannuation | 

scheme.-Write giving full details of qualifications, EDWARD WOOD & CO., LTD., require | —_ —— se mw - 

age, experience and salary required to BOX J 76, | sTRUCTURAL STEELWORK DESIGN- | ENGINEER/ACCOUNT EXECUTIVE § re-| ARMSTRONG SIDDELEY MOTORS has vacancies 
Offices of ENGINEERING DRAUGHTSMAN for their London Office; | auired for London (West End) advertising agency. | in their 









preferably having at least five years’ experience of Good mixer desirable, but first-class training and| GAS TURBINE DEVELOPMENT sTar 

















creamer tele “a tures. Super- | Xperience in engineering (preferably on sales side), | FOR WORK ON SAPPHIRE AND VIPER ELEC 
TEST GEAR DESIGN ENGINEERS (ND eee te enna ae aeeee scheme, | sound knowledge of publicity production processes, | ENGINES. Applicants must have a Univenity be ex] 
MAINTENANCE ENGINEERS required with pseen tec goes hers: five-day week Apply: and ability to comprehend requirements and obtain | Degree. Previous experience although desirable, js and 1 
practical experience of this class of work, based on EDW ARD WOOD «& CO LTD 65, VICTORIA accurate data, are essentials. Salary £1000 p.a. | not essential. Initial salaries in the range of £6. least 
sound knowledge of electronic principles. These | gpRpEET. S.W.1 : his ee J 8x7 | upwards, with good prospects.—BOX J 869, Offices | £1000 per annum, dependant on age, experience and ondit 
vacancies are permanent and progressive A on ag of ENGINEERING. | qualifications. Due to heavy forthcoming commit. Apy 
company pension scheme in operation. London | | ments and consequent expansion of departments partic 
ope a ned write, in =, giving full details BNIOR DRAUGHTSMAN wea by lam | ae per a —_ of = — are unusually 
o qualifications to Oo. 399, Offices o required by large , . good.—Applications wit ull details to 
ENGINEERING. ; | Mining Company in MALAYA. Good experience | MECHANICAL ENGINEER is required for | 'x'psv TECHNICAL PERSONNEL MANAGER 
in Ship, Dredge or Structural design essential. Must | London Company, aged 35-45, who has extensive | ARMSTRONG SIDDELEY MOTORS, COVEY. 
be under 40 and possess Engineering degree or practical experience of the following :— F | TRY. Gey Requi 
CHIEF ENGINEER (A.M.1.MECH.E.) required | diploma. Salary including allowances £1974 p.a. Design of Pressure Vessels, Pumps and Pipe- | engag 
at Ka nag ey Bauxite Mine. Experience should | for married man, £1694 if single. a = wetees nd Fabrication of Steel and, if possibl for its 
include Diesel electrical plant and aerial ropeways. | years followed by six mopths leave on full pay. elding a abrication of Steel and, ossible, on 
Age 35 to 45, approximately 15 month tous with | Provident Fund -and non-contributory Pension _ Non Ferrous Metals. } BOOMS) for Conteal Londen oneeert om 
$ months leave between tours. Salary in aceord-| Scheme. Free accommodation.—Write giving full Estimating Methods. | el ws gg are Lats: sae Be existir 
ance with age and experience.— Write c iculs f alificati nd experience to Handling of Erection Contracts and Manage- | £00d English, accurate description mechanical Ex 
‘yt ge and experience Write | to BOX partic ulars o' qua ifications and xy PK. ak Calaniee: | hydraulic subjects from basis details and drawing 2 I 
EG 254, L ; 55, ST MARTIN'S LANE,| BOX E.G. 516, c/o 191, GRESHAM HOUSE, men sabou AWC Beet acy ascent ~otial. Salan factor 
LONDON, W.C.2 3485 | £.C.2. : J 359 Applicant should be a corporate member of | Current engineering experience essential. Salary and J 
sal | Institution of Mechanical Engineers, or equivalent, | £1000 p.a. upwards; good prospects for first-clas tive © 
but particular stress is laid on practical knowledge | ™an.—BOX J 870, Offices of ENGINEERING. tools « 
== " a iiipcmmmascriniel | and field experience. He will be required to occupy | Pre 
a responsible position in a company specialising in | below 
Contracting work.—BOX J 88, Offices of | LONG RANGE PLANNING SUPERVISOR with 
ENGINEERING. required by International Group for an Oil Refinery annua 
in MIDDLE EAST. Age 30/45 years. Applicants ADI 
| should have B.Sc. in Engineering, or ry and 8 
> - rma a. nein . _ | 10/15 years experience, preferably abroad, in re TIT 
TH EB MOTOR INDUSTRY RESEARCH ASSO- } and general ps er and maintenance work, of the 1 
C N N T CIATION invites — for the following | which some time has been in responsible charge of 
| . ‘ Tw "eg ¢ ; irs j a “e sub- 
A ——| ENGINEER to supervise the technical analysis, | Planning. | Two year tour in inst inte tar 
including performance testing, of Soe be ingen ‘ -commodation and free family passages available 
‘ ‘ ‘ a) Candidates must have a good general knowledge of | write for Application Form to BOX E.G. 5l BEX] 
E N ; I N KE EK R ~ the design and construction of all types of road | ./,, 19) GRESHAM HOUSE, E.C.2 J ts REI 
vehicle, the ability to prepare concise technical | 7 ia Pos ; 
. ‘ , reports and, preferably, experience in similar work. | FIRS 
required by a major Canadian manufacturer of telephone RESEARCH ASSISTANTS for work on each of | ESIGN MEC 
and communications equipment: B.Sc. Eng.; H.N.D.; ” Tah Tan aaplication ee ee ey SENIOR TOOL D DRA 
, . . A : | we > 
H.N.C:: or equivalent desired. __ engineering problems DRAUGHTSMEN seni 
| (b) Torque Converters. intere 
0 a | (c) Fatigue of components. | ; ; devel 
pportunities for | Candidates must have Higher National Certificate A large and well-established engineering compaty phot« 
~ — ~ adiietaine - | or equivalent in the appropriate subjects and, pre- | located in the Eastern suburbs of London = mane 
k ] KC TRIC AL, ENGINEERS ferably, some research experience. j | press tool and jig and tool senior design draugh' ree 
4hu A Al | INFORMATION OFFICER to assist with tech-| men. Applicants should have served a god detail 
nical enquiries, translations of foreign literature and | engineering apprenticeship followed by drawing apd 


include manufacturing methods; design and development 


. 4 | . ® tribut 
‘abstracts relating to all branches of automobile | design experience of high-class precision tools it 


j facil , : ae: : | engineering. connection with the Light Electro-Mechanical 

of test facilities and transmission equipment; systems | Applications, giving full details of training, experi- | Engineering fields. Well-equipped_ drawing ofc. 

, eT thic / - Se Be eae }enee and salary expected, should be submitted in | Salary up to £950 per annum. Staff superal : 

engineering whic h includes the analysis and _ pre paration loriting to the DIRECTOR, THE MOTOR| and imvarence scheme available. aay 
of specifications for telephone, telegraph, and television INDUSTRY 





RESEARCH ASSOCIATION, NR. | giving full details of experience, to BOX J7%% 
NUNEATON, WARWICKSHIRE J 889 | Offices of ENGINEERING. 


systems. 


MECHANICAL ENGINEERS 
required for manufacturing methods work; tool, gauge, 
and machine design, factory planning, ete. 


‘ JOHN LAING AND SON 
Vacancies also available for | 


E ’ T ml i ™ 
UNGINEERS 
experienced in design and/or manufacture of all types 
power transmission and communications cables. Excellent 


rates of pay, including planned evaluation of man, job, 
and salary every six months, passage paid. 








LIMITED 


invite applications for the following technical staff vacancies resulting 
from promotion and expansion at the Research and Development 
Centre, Boreham Wood, Herts. 


CHIEF MECHANICAL DESIGN ENGINEER. 

In charge of Mechanical and Electrical Design Department. Preferably 
Chartered Mechanical Engineer, and an additional electrical qualification 
desirable. Adequate general engineering experience with specific 
design work on medium heavy plant and equipment. Age 30-50. 
Considerable opportunity for original design in a very wide field, together 
with general consultative services to the Company and its subsidiaries 
Applicants must be adaptable and ready to tackle a wide variety of 
problems. 


SENIOR MECHANICAL DESIGN ENGINEERS. 


For your 
convenience, an application form with additional descriptive 
literature will be supplied upon request. Interviews will 


i 2 é | Qualifieations and experience similar to the above though less 
also be arranged at an early date.—Write immediately to | advanced. Age 28-50. 
Z pT N ASSISTANT DESIGN ENGINEERS 
DEPT. E.N., 


AND DRAUGHTSMEN. 

Experience of mechanical design and detailing is desirable, but 
applications will be welcomed from graduates and those seeking to 
qualify professionally. Age 21 upwards. 

The above posts are on a permanent 
pensionable. The work is varied and interesting and holds attractive 
prospects in an expanding field. Five-day week. 

Canteen and Sports Club facilities. 


CANADIAN DEPARTMENT OF LABOUR, 
61, GREEN STREET, LONDON, W.1. 


is, and are progressive and 
| 
J 918 












































Apply in writing stating age, qualifications, and salary expected, to: 
PERSONNEL MANAGER (M.18), JOHN LAING & SON LIMITED, 
| we AND CIVIL ENGINEERING CONTRACTORS, LONDON, 
| N.W.7. J 765 
| 
on 
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come 
An ex] ng and well-known London Light Applications are invited from ‘ t 
- eeying Company wishes to Ped ' ee a oe ae FS ame wry of es 
ry UTIVE to ta ull charge 0’ a ng for the position of Head of the My 
sett oa “? Mininstratfon of = nee ——— hy) ae * poreuive and well- , 
conte f which is in the provinees. is is a } C in the nds. A summary | J . , ; , ' 
se sppointment and should lead to a seat on the of qualificaticns and experience of bulk handling of Devstegeenet cat hanion rire 35 py guess mz Ba. R-y =. va 
Board. | jates should be between 40 and 45, | coal, coke, ores, etc., with salary required will be mechapical handling in Collierles and for Railway Signalling? We have Fe 
nous an H rs Degree in Mechanical Engineering, treated confidentially. BOX J897, Offices of | vacancies for young men with ideas to work on mechanical, pneumatic and/or aft 
and ha y held a position as Works Manager. ENGINEERING. Electro-mechanical projects. ; , os 
Sound knowledge of the administration of a Design Y “Th, 
ae tary Control, Production — Planning, ou are not ex to have had experience of this particular type of work | 
Work St ind Estimating are essential and in and training will be arranged where necessary for successful applicants. Some i}, 
ddition { writy with techniques of Machining, of the posts may well be filled by those with a few years’ experience as a design mys 
Welding \ssembly. This position will carry a | draughtsman. z 
calary of nol less than £2000 per annum and will be INSULATION RESEARCH POSTS ARE AVAILABLE FOR GRADUATES OR FOR THOSE 
vensionable. Candidates should give details of ee... STILL STUDYING FOR THEIR NATIONAL CERTIFICATES IN ; 
seholast st school and subsequently, posi- SH ELECTRICAL ENGINEERING MECHANICAL OR ELECTRICAL ENGINEERING and starting 
tions he s earned in each, and brief particu- | QUA neptem” eogure © salaries will be in accordance with age, experience and qualifications. There * 
lars of experience gained.—Reply in full confidence RESEARCH Sewn oc RICAL is excellent scope for advancement for those with ability and initiative. Five- 
to BOX J Offices of ENGINEERING. tion Department of their Re n gta end day week and pension scheme. For further information apply to PERSONNEL 
Sis Gatien Gill ionciinin dies teeeneaientaen ann SUPERINTENDENT, WESTINGHOUSE BRAKE & SIGNAL CO. LTD, iy 
veh ceca en pom selbst eye oar CHIPPENHAM, WIETS., quoting reference No. EQUIP/N/L/ J 878 54 * 
| development of new insulating materials, . : , L% 
rHE GF. STANMORE LABORATORIES | techniques and processes applicable to a 
; require a wide range of products including bushings, 
SENIOR MECHANICAL DESIGNER with rotating machines, switchgear and trans- 
\woree or other sound technical qualification backed formers, and research into discharge and 
practical experience, with flair for original | high voltage breakdown phenomena. 








































ntricate problems. The work is asso- 
Missiles and Airborne Radar, and experi- 
of the following fields would be of | 





(1) Miniature Hydraulic Valves and Actuators. | 
(2) Gyroseopie Applications. | 
(3) Small Precision Mechanisms and _ Instru- 

ments | 


The successful Candidate will be working in an 


Please apply in writing to the STAFF MANAGER, 
GEA STANMORE LABORATORIES, STAN- } 
MORE COMMON, MIDDX., quoting reference 


E/WHCG J 910 | 
| 























Applicants for this responsible position, 





which has excellent prospects, should have 
a degree, some experience in this field and 
the initiative to organise and supervise 
research projects; conditions include non- 
contributory superannuation scheme and 
staff bonus. Apply in writing giving 
details of qualifications, age, experience, 


| STEEL BUYING AGENTS with wide effective 
| connections in this country, should contact well- 
| known and expanding organisation.BOX J 441, 
Offices of ENGINEERING. 


| 

etc., to: 
THE CHIEF PERSONNEL OFFICER, 
| 


ability against a broad scientific education With some 
| practical experience would meet our requirements.— 
Apply BOX J 928, Offices of ENGINEERING. 





THE AVON INDIA RUBBER CO., LTD., 














UNIOR DRAUGHTSMEN, having completed 
ational Service, required for work on large chemical 
plant installations, A.E.8S.D. minimum rates or 
above. Five-day week and superannuation scheme. 
—Apply by letter giving details of technical educa- 
tion to the CHIEF DRAUGHTSMAN, LAPORTE 


expanding design organisation. Full facilities exist ercdistann aaa — hee See e : pe eed LIMITED, CLIFTON HOUSE, r 
or progressive liaison with Engineering and Metal- BRUSH ELECTRICAL ENGINEERING Pg ° e situation is the 8TO} JAD, LONDON, N.W.1. G 575 i 
lurgieal 1 ian sienten p Werkshens, with ane ee CO., LTD., a — mene ye the work -_ — the successful 

of a Technical Library. Electrical knowledge is not LOUGHBOROUGH, | Gnmeies Gua engaged would be very varied. : 
prea LEICS. TR61 | Qualities such as personality, versatility and adapt- MECHANICAL AND STRUCTURAL 


DESIGNER/DRAUGHTSMEN., also competent 
Detailers, required by ASHMORE, BENSON, 
PEASE & CO., STOCKTON-ON-TEES. Must 
have sound knowledge application of mechanical 
or structural design for Gas, Chemical, Blast Furnace 
and similar plants. 

Maximum assistance given in obtaining aceom- 





modation. Pension Scheme, Technical Library and 
STAFF MELKSHAM, WILTS., require an sports facilities available. Apply, — e, } 
) VIPER ELECTRICAL DRAUGHTSMAN. He should experience, etc., quoting Ref. L/F, to TARE 
‘niversity be experienced with power and lighting distribution PERSONNEL OFFICER. G 567 ; 
sirable, is and motor control-gear work, and should possess at | 
of £600. least O.N.C. qualification. Salary and working 
ience and conditions will be made attractive to the right man. 







Apply CHIEF ENGINEER, giving age and full 
particulars J 913 


SHORT BROTHERS 


BRITISH Ferevaere COMPANY LIMITED 
offers 

STUDENT APPRENTICESHIPS IN 

MECHANICAL AND CH 


E EMICAL 

Referenc R ND eta od 7 ony ae lg 

N r period of National Service and who possess 

COVEN WORKS ENGINEER. G.C.E. in five subjects of which Mathematics and/or 
G 6% Required for medium sized lighs engineering factory, 














engaged in a considerable re-organisation programme 
for its two factories 


LIMITED 


Physics must have been 


at “A” level and 
English at “* O ” level. 


passed 
Age 19-22. ‘The apprentices 
will attend a Technical College for a full-time 


ICTION Applicants would be required to control all fune- cae cate Gun ante, ae — Sacaed 
tions of factory maintenance and to co-ordinate * OS Eemary = 

repare, in eohatar'de se Maw ee ee THE ANALYTICAL SECTION training. Course is 4 years duration.— 

i Experience is required of repair and alteration of of the Applications giving full details of education and 

L Salen = buildings, services, heating and ventilating, Hy nM ny ee nett —_ ; 

th and power supply. A detail knowledge of preventa- bere , — eS ee ] 

ae tive maintenance schemes for services alt machine RESEARCH DEPARTMENT H.3570, to BOX 8347, c/o 191, GRESHAM Pa i 
2 tools essential. has HOUSE, E.C.2., ; 

Preference will be given to a Chartered Engineer, 8 









below the age of 50. This is a seni taff sition, 5 
son A ine. ise er pati SENIOR AND JUNIOR MECHANICAL AND. SLECTRICAL . 
i Refiner annuation scheme is in operation. ; SERVICES ENGINEER required by Consulti 
— Applicants should submit full details of career VA i | Engineers in Birmingham. Permanent post wit 
valent, and salaries to CLAYTON DEWANDRE CO., LTD., pension scheme.—-Reply in confidence giving 54 
ante TITANIC WORKS, LINCOLN, for the attention of fications, previous experience, age, etc., to Bi 
pnb the General Manager Joi4 for lg en a oe 
. My _ 2 § tET, LO? N, Aa #5 
e aad GRADUATES IN MATHEMATICS, 
vai = ~ ‘ 
rw DRAUGHTSMEN. PHYSICS, OR ENGINEERING SENIOR MECHANICAL ENGINEERING 

















BEXFORD, LTD., BRANTHAM, NR. MANNING- 
TREE, ESSEX, manufacturers of photographic film 
base, have vacancies for 
FIRST-CLASS SENIOR AND JUNIOR 
MECHANICAL DESIGN AND DETAILING 
ORAUGHTSMEN at their up-to-date factory on 
the borders of Essex and Suffolk. Men in the Clder 
age groups will be considered. The work which is 
interesting covers a wide field in the design and 








for 


INITIAL PROJECT AND ANALYTICAL 
WORK 


Some post-graduate experience is desirable, but 


DRAUGHTSMEN required for interesting work 
on large chemical plant installations. Experience 
in this type of work is desirable but not essential, 
applicants with general mechanical engineering 
experience will be favourably considered. 

offer excellent opportunities with generous ries 
commensurate with experience and ability. Offices 
situated in the N.W.1 London area. Five-day week 
and superannuation scheme.—Applications, which 


a development of machinery for the manufacture of applicants without experience will be considered for will be treated in confidence, should give previous 
r photographic fil base. The rT “4 i . experience and qualifications and be addressed to 

——— canon, abd caacy aaiulen an Guan ee te training. the CHIEF DRAUGHTSMAN, LAPORTE 

" ts- ent, and carry salaries of £750 per annum to ‘ . ‘ — . AES ; pt 1am 

da good Seniors, and wages above new A.E.S.D. rates to The work is concerned with guided missile and naviga- Ses See. eae 

ta raughtsmen. The © any hs a con- . . e - , + wg ew «By . 

~~ tributory pension ccheune, oat Gian deni, aa tional systems, automatic pilots, analogue computors, 

M i conditions associated with first-class employers.— | ; i , j = 

ving off Please write, giving age, details of training. and | flight simulators, servos and automatic control de DRAUGHTSMEN (SENIOR AND JUNIOR) 

>rananstion xperience, to the PERSONNEL MANAGER, | velopments. required for work in connection with the following 
oa BEXFORD LTD., BRANTHAM. 
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UNILEVER LTD. invite applicati rr ali | 
, pplications from qualified | 
MECHANICAL ENGINEERS for an appoint- | 


Salaries are good, conditions and amenities attractive- 
Pension Scheme, assistance with housing and with 
removal expenses. 


branches of Coke Oven and Gasworks plants. 
(a) Mechanical and By-Product Plant. 
(b) Pipework. 
(c) Steelwork for Buildings and Conveyors 
Applicants should be competent men able to work 


ment in the } with the minimum of supervision. Technical 
flee te a lgineering Department of their London i i i qualifications to O.N.C. or beyond. Good remunera- 
(fice to "advise associated companies on boiler Interviews either in London or Belfast. tion and prospects for capable men. Pension 
- {i-tallations, etficient use of fuels, and steam dis- Applications are treated in the strictest confidence. scheme. ive-day week; Canteen Facilities.— 












eam wa ‘ sndidates should have qualifications 
tion of Mecha porate Membership of the Institu- 
eet ee h an al Engineers: and a good practical | 
experier hey should in addition have had industrial | 

we © operation of boilers and the plan- | 









'D., UNILEVER HOUSE, BLACK- | 
i J 893 

MECHANICAL on invite applications from | 
TV pes f 


GINEERS for the following | 


ment with manufacturing com- ™ 


panies « 


ea 


roup 22/27. 


r development work and’ special | 


ane 


~tallations. | to t 
‘ions, giving full particulars of | such 


ECHANICAL t 
| Yorkshire, Lancashire, Cheshire DRAUGHTSMEN required for work on gas 
Academic qualifications to at | turbine projects. 


ere ; (ENGINEERING DRAUGHTSMAN required 

w ~ With industrial experience of plant | by professional firm in Westminster. 
os | electrical and mechanical work advantageous but 
‘ith industrial experience and some | experience in either group desirable. 
‘« of steam generation and elec- | installations in industrial buildings, offers scope also 


ning and experience, to be ad- | plant. 
“ONNEL DIVISION (WAD 101), | more than one vacancy salary not quoted as it will 
UNILEVER HOUSE, BLACK- | be based on experience and technical ability. BOX 

J 894 | J 916, Offices of ENGINEERING. 


Applications to:— 


STAFF APPOINTMENTS OFFICER, 





DESIGNERS AND ENGINEERS UNDER 30 YEARS OF AGE 
with G.1.Mech.E. or equivalent lification required 


ual 
Salaries £800 per annum upwards, | in the London Office of a large ‘Tieutbetartes Com- 


cants should have had experience of conducting 
technical correspondence, é posts are per t 


State age and experience to the PERSONNEL 
OFFICER (D.0.), WOODALL-DUCKHAM CON- 
STRUCTION COMPANY LTD., WOODALL- 
DUCKHAM HOUSE, 63-77, BROMPTON ROAD, 





LONDON, 8.W.3. G 550 
eri amiga eo Box 241, BELFAST 
Written applications plete te eon Syetemas.— | .O. Box ‘i 
”  {pbhcations giving full particulars of quali- 9 
7 re her wg and experience to be addressed | J 951 Seventy-five pounds per month and upwards 
UNILEREAUANEL DIVISION (WAD 102), ' 


according to experience offered for 
EXPERIENCED DESIGNER in K.(. as applied 
to commercial buildings. Pension scheme and a 
permanent position with an old-established company 
in their London Head Office. Five-day week. A 
vacancy also exists for Designer/Draughtsman 
working under Senior Designer with salary from 


| 
| 
| 
| 
| 
| 
| 
} 
| £50 p.m.— Reply BOX G 587, Offices of ENGINRERINO. 


saa 1 : . j “xperienc bility. Please write: | pany. Successful applicants would have to under- ~~, 

ut of Graduate Membership of the | according to experience and ability.—f , ant WANTED 

haniesd Wenteeens 4 | REF. D.92, CENTRAX POWER UNITS, LTD., | take some travel in the United Kingdom and might . 

1a cal Engineers and a workshop | ViCPORIA ROAD, FELTHAM, MIDDLESEX. ” | even have to make occasional trips overseas to visit DRAUGHTSMEN to design + on for 
neers with good basic training in | 398 | Manufacturers and Associated Companies. Appli- | *#les development. Must possess Higher National 


Certificates in Mechanical Engineering. 
Banbury. Good working conditions and pleasant 


Location 





} and pensionable and the Company has a Staff 
| Restaurant.—Apply in writing, giving full details 

of education and career, to BOX J.925, WILLING’S 
| 362, GRAYS INN ROAD, LONDON, W.C.1. 


Experience in 
Work covers 


hose interested in other engineering features 
as lighting for airports, installation of specialised 


J 929 | 


surr dings Attractive starting salaries offered 
up to £300 p.a. with prospects of promotion from 
drawing board. Pension plan in operation. Send 
brief details of qualifications and experience to 
NORTHERN ALUMINIUM CO. LTD., BUSH 
HOUSE, ALDWYCH, LONDON, W.C.2. G 562 








Since advertisement offers wide scope and 


Classified Advertisements continued on Page 88 
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magnetic valve cox 


LIMITED 


28 ST. JAMES’S PLACE : LONDON S.W.| Tel ; HYDe Park 7588 


THE LEVEL BEST.... 


remote indication and 


control equipment 
by EVERSHED 


Yet 


Evershed remote indication and control equipment is the 


another example of the successful operation of 
’ recent installation at the Thingoe Rural District Council’s 
Rushbrooke Pumping Station. 

A telemeter water level transmitter is installed at the 
water tower and is connected by a two wire Post Office 
telephone line to the Pumping Station some four miles 
away, where a cubicle housing the level indicator, graphic 
water level recorder and pump control relay is situated. 
Adjustable high and low level contacts are provided on 
the pump control relay which operate an internally moun- 


ted power relay. The pump is thereby automatically 


Full details of Telemeter and “‘ Noflote”’ equipment are available in Publications T283 and T234. 








| NOFLOTE | EVERSHED & VIGNOLES LTD ACTON LANE WORKS, LONDON, W.4 
= Tel 


1¢ ; Chiswick 3670 © Telegrams: Megger, Chisk, London @ Cables: Megger, London 


TRADE maak ph 








_—, 


controlled to maintain level in the water tower. 
The pump feeding the water tower draws its supply 
from a surface tank where the level is maintained 
by “ Noflote ” Control apparatus. 
to this surface tank is provided by a borehole pump 
which is also controlled by “ Noflote ” apparatus. 


















that counts! 


It’s a relief to know that you can place complete reliance 
on your auxiliary services having everything under 
control. Magnetic Valves have the ‘ know-how ’ 
accumulated over 25 years in the valve manufacturing 
business, and they can apply it to your control require- 
ments, whether automatic or remote, for air, oil, 
steam, coal gas, and other industrial liquids 

and gases. No help from glands, stuffing-boxes 

or driving-shafts is required. Ask for our 

illustrated literature, which gives details of the full 
range of Magnetic Valves up to 12in. orifice. 


SPECIAL VALVES DESIGNED if required 
STANDARD VALVES DELIVERED ex stock 





MAGNETIC ‘R’ TYPE 
SINGLE BEAT STOP VALVE 


The standard valve is provided with }in., 3in. or 
hin. B.S.P.T. Connections and in. orifice (in. 
seat diameter) to operate on pressures up to 100 Ib. 
per square inch. An increased size orifice can be 
arranged dependent upon the pressure to be con- 
trolled. This valve is suitable for controlling 
water, air, oil, gas, refrigerants, etc., and is adapt- 
able to either straight or angle pattern. 





aR wt SE oe Mae: Ul oo 


Supply of water 
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~~) DREDGING PLANT 


TO THE LARGEST DIMENSIONS AND 
CAPABILITIES 


PATENT CUTTER SUCTION DREDGERS, PATENT DIPPER 
DREDGERS, BUCKET HOPPER DREDGERS, SUCTION 
HOPPER DREDGERS, HOPPER BARGES, PIPE LINES 

FLOATING CRANES, etc. 








NEW BUCKETS, LINKS, PINS, GEARING, etc., 
supplied for existing Dredgers. 


FLEMING & FERGUSON, Ltd. 











TWIN SCREW SUCTION HOPPER DREDGER “MANDOVI” SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. 
‘constructed for the "Phone: Paisley 4121 Teleg. Address ; ““Phaniz.”’ 
WEST OF INDIA PORTUGUESE GUARANTEED RAILWAY CO. LTD. London Agents: Messrs. Nye & Menzies, Ltd., Capel House, 62, New Broad 
Dimensions: 175 ft. x 32 ft. x 13 ft. 6 ins. moulded. Street, London, E.C.2 
Hopper capacity : 500 tons Speed Loaded: 9 knots. Telephone: LONDON WALL 4846 


M&W:-GRAZEBROOK 


LIMITED - EST. 1750 
DUDLEY - WORCESTERSHIRE 


TELEPHONE: DUDLEY 2431-3 - TELEGRAMS: GRAZEBROOK, DUDLEY 









































BLYTHS WOOD 
SHIPBUILDING 
CO. LTD. 


Scotiloure 



























SPECIALISTS IN THE DESIGN AND 
CONSTRUCTION OF OIL CARRYING VESSELS 


‘lead Office and Shipyard Ship Repairs and Finishing 
SCOTSTOUN, GLASGOW W.4 BRAEHEAD WORKS, RENFREW 


phone: Scotstoun 1814-5-6 Telegrams: “ Blyard, Glasgow.” Telephones : Renfrew 2281-2 and Govan 1573. 








BUILDERS OF HIGH CLASS PASSENGER &€ CARGO VESSELS 


9 


ee eee ES ee ee eS 




















10 


STRATFORD 





PRECISION TOOL-ROOM LATHES 
MODEL “B” 


Built in three sizes swinging 13-17-21 inches over bedways 


MERCHANDISE 








MAY BE FORWARDED 
IN THROUGH WAGONS 
TO AND FROM ALL PARTS OF 


GREAT BRITAIN AND THE CONTINENT 


BY TRAIN FERRY 


SAVES TIME - PACKING - HANDLING 














VIA 
HARWICH- 
ZEEBRUGGE 


DAILY IN EACH 
DIRECTION 


= 
~ 


“ 
Co] 
LONDON ~5 


_ . ZEEBRUGGE 
a7”, 











VIA BELGIUM 
DOVER- 
DUNKERQUE 
TWO TO FOUR SAILINGS 
DAILY IN EACH 

DIRECTION 








spt ounnenaue 





a. 


a FRANCE “A 
ee ~ 


=== ~ 


-. 





Full particulars from: Continental Superintendent, Victoria Station, 
London, S.W.!, for Dover route, and from Continental Traffic 
Manager, Liverpool Street Station, London, E.C.2, for Harwich route. 
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Tested and recommended by te 
Ministry ef Supply (MTV Branch) 
Reference No. VG.6/300/FIR 
for export to tropical countries 


OSOTITE—the modern scientific sealing which has been proved by i 
to be the perfect jointing for smooth surface and screw unions. 

& simply applied liquid compound, impervious to heat, petrol, oil, i 
and steam, which ensures in a few minutes a HIGH PRESSURE GAS, AiR # 
WATER-TIGHT JOINT. 


OSOTITE 
A Sick 


PRODUCT 


Weles fee full detaiie and prices we: 


SLICK BRANDS LTD 


STAFFORD ROAD, WADDON, CROYDON, ENGLAN 


CROYDON 







ERING January 13, 1956 












For Immediate Delivery ! 


ASQUITH Motorised High Speed 
Spar Milling Machine 





For 400/3/50 supply. 
Work table 40ft. by I0,in.“wide. 
Spindle speed 2950 r.p.m. Spindle bored 


large NON-STICK taper. Four feeds to head. Weight approx. |4 tons. 


F. J. EDWARDS LIMITED 


359-361 EUSTON ROAD, LONDON, N.W.I 


Telephone: EUSton 4681 & 3771 Telegrams : Bescotools Norwest London 


41 WATER STREET, BIRMINGHAM, 3 


Telephones: CENtral 7606/7 Telegrams: Bescotools Birmingham, 3 















COMPOUND 


GAUGES 


of finest British Craftsmanship 


David Harcourt gauges are manufactured in a wide range 
i types and sizes. Their ranges cover from 30 inches of 
‘acuum and to pressures of 10,000 Ib. per square inch. 


JAVID HARCOURT LIMITED 


[ NKULA WORKS, COVENTRY ROAD, BIRMINGHAM, 10 
me : Victoria 1051 - 1052. Grams: Linkula Birmingham 10 
: i member of SMITHS Industrial Instrument Division 











. . for the utmost efficiency 


a 


Timillareaehaiels me 


THERE IS A PRICE 
TO PAY 


The Purolator ‘Micronic’ filter will provide 
the most efficient filtration possible, and its 
large-area specialized paper element results 
in the perfect compromise 
between maximum flow and 
the size of particle arrested. 


BUT:—this efficiency means that 
more of the impurities are arrested 
so that it is inevitable that the time 
when they cause the flow to be 
diminished arises sooner than with 
less efficient filtration. 


Therefore—to obtain the most 
efficient filtration be prepared to 
change the element more often. 


TROLARR 


‘MICRONIC’ OJL FILTER 


Registered Trade Marks : ‘Purolator,’ * Micronic’ 


4 





TOMOTIVE PRODUCTS COMPANY LTD 
LEAMINGTON SPA, ENGLAND 





Cut the stress and strain 
from spring calculation 


With a ‘Ratcliffe’ Spring Calculating Slide Rule 


* Scales allow all calculations involved in the design of helical tension 
and compression springs to be made at one setting! 


* Upper slide for stress and load calculations ! 
%*% Wahl’s stress correction calculated quickly ! 


* The rule is essential to engineers and draughttsmen, is soundly con- 
structed and supplied in a strong case complete with instructions. 


* Price £3. 3s.0d. Send for one to-day. 


AS Katoliffe 


THE SPRING SPECIALIST 


Allen Street - 





| 
| Crawford Spring Works - 


il 


Rochdale - Lanes. 
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CASTINGS 


Produced by Electric Arc | COVENTRY 
Process and Modern Plant | ADJUSTABLE REAMERS 


Thirty-nine sizes from 


For - - 
o « * | Zin. to 34in. diam. straight or er shanks 
Rolling Mills - Melting | t n straight tap 


Simple, efficient and cheap; used in our own 


Plants - Engineers, etc. | Works. Can be expanded and reground to size 


a number of times. Easily adjusted to ream holes 








to fine tolerance. 


As rigid as a solid reamer and much more 


economical. Sizes under Zin. are high-grade tool 
We can supply MACHINED steel; Zin. and larger are mild steel, case-hardened. 
when required We carry a large stock. 





Can also be supplied tipped with Ardoloy. 


W. SHAW & Co.LTbD. | ciinaninailie 














WELLINGTON STEEL FOUNDRY | ee ee ree 
Full details available from S.T. Dept., Red Lane Works. 
MIDDLESBROUGH | Phone: 89221 (Ext. 129) 
Telephone : bingy “er | 
3441 (P.B.X.) Wellington, Middlesbrough ALFRED HERBERT LTD - COVENTRY 





ele. 
’ en te 


-). 2a . 

‘ ETIDDLERS ~ SS 
/f aa 
4 - 
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PIRATUBE 


A simple machine-shop installation or a giant job of fume extraction—industry 
today is specifying SPIRATUBE the light, tough, flexible ducting with a wide 
choice of diameters, from 3” to 30’—and in a variety of coverings. 


SPIRATUBE is easily and quickly installed by your own maintenance staff—no 
structural alterations—no heavy hangers—no special elbows. SPIRATUBE is 
economical too, because it can be dismantled and used again and again. It is s0 
light and retractable that one man can carry many feet with ease. 


Vrite today for the SPIRATUBE Brochure which illustrates what this versatile ducting 
will do. Put your problem up to our design engineers. They will be glad to advise you 
without cost or obligation. The address is Flexible Ducting Limited, Maryhill, Glasgow 








AN ASSOCIATE COMPANY 


FLEXIBLE DUCTING LIMITED, MARYHILL, GLASGOW, N.W, eae 
Telephone: MARyhill 3729 Telegrams: Flexiduct,Glasgow, N.W. CO. LTD. ESTABLISHED 1870 
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FLAMEPROOF _ 
GEARED MOTORS 


(FLP 


Buxton certified 
for groups 
2 and 3 gases. 


Motors complying 
with BS. 
specifications. 


Suitable for all types 
of chemical plant 
where robust and reliable 
driving units are required 









OPPERMAN 


GEARS LTD 


NEWBURY: BERKS 
Phone: Newbury !701 








LONDON OFFICE: | NEWTON ST., W.C.2. CHAncery 2291 


THIS MACHINE 
4 BOLTS IN CONCRETE 


Fixed in 
IE munmu4yes 


Conditions were ideal, and 
ample power was available 
for drilling the concrete, but 
even so it is only by Rawlplug 
methods such astonishing fixing 
speeds are possible. Rawlbolts 
are a dry fixing, they grip at 
once by expansion—no grouting 
in, no waiting for cement to dry. 





Even where speed is unimportant, it is still simple business efficiency 
to keep fixing times and costs to a minimum. Write for details of 
Rawlbolts (diameters up to lin.) and the full range of Rawiplug tools. 


AWLBOLTS 
Sl es 


B. 426 
LONDON ~- SW 7 


If you have a fixing problem, please 
write us. Our Technical Service 
Dept. will be delighted to advise 
you free of cost or obligation. 








THE RAWLPLUG COMPANY LTD CROMWELL RD 





BARN 











try r : 

de , (HOLLOWAY) 
~W. BARNS & SON‘ttpb 
" Successors to W. BARNS & SON — Established 1860 

-no : ¢ ; 

is | Globe Works, Queensland Road, — a al 

s | Holioway, London, N.7 ° oe 
| Telephone : NORTH 3347-8 sosgentt 

hing Telegrams : Perforation Holwaysil F gj 

you eel wail : 

70m 

“OMPANY 

ELLAN & 

4ED 1870 
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HELIA 


ARMSTRONG PATENTS CO. LTD. 


Over and over again a few minutes 
work with a Heli-Coil Kit will save 
costly work from scrap. No shop 
can achieve maximum output unless 
He!.-Coil is part of its equipment. 
The technique is rapid, simple and 


highly efficient. 


Reduce your re ect list today 


[ TION 
positive THREAD < 


' HELFCOIL 


SCREW THREAD INSERT KIT 


%& Regd. Trade Mark 


Contact your nearest stockist today. 
Messrs. Fyfe & McGrouther Ltd., Glasgow C.4. 
White Milne & Co., Dundee 
Henry Osborn Ltd., Newcastle on Tyne 
Thomas Smith & Co., Halifax 
Alexander Kenyon & Co. Ltd., Manchester 3 
G. F. Bridges Ltd., Birmingham 4 
Woodberry, Chillcott & Co. Ltd., Bristol 
Modern Tool & Equipment Co., Ltd., Belfast 





ae 


0) eee aR 


BEVERLEY, YORKSHIRE 
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A complete range for 


atl Wales . ww ws 


@ SEATRIST Moulded Fabric Packings for 
Glands and Pistons. 








@ SEATRIST Oil Seals for Rotating Shafts. 
@ SEATRIST ‘O’ Rings, Joints, Gaskets. 





Fit and specify SEATRIST for... 


Long Life Sealing Efficiency 
Minimum Friction and Wear 
Reduction of Maintenance Costs 


Please write for literature or if you wish we will gladly 
arrange for a representative to call. 


RONALD TRIST & CO. LTD. 


(A Company of the Bell’s Asbestos and Engineering Group.) 


BATH ROAD - SLOUGH - BUCKS 


Telephone: Slough 20222 
Telegrams: Resvalar, Slough R10. 








REGD. TRADE MARK 





PRESSURE GAUGES 
DIAL THERMOMETERS 
RECORDERS Catalogue from 


BUDENBERG GAUGE CO. LTD., 


BROADHEATH WNr. MANCHESTER: 


REGENCY HOUSE, !/4 WARWICK STREET, LONDON W 


sERrard 4822/3 Grams: Pyrometer, P 
w 62 ROBERTSON STREET, GLASGOW C.2 
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THEN ACTUATES 
THE PLUNGER 
IMPELLER 





LPM LT 


It’s as clear as that, except 


for endless modifications 


and sleepless nights sorting 


Tt 


out production difficulties. 












The spring part can be left 


LLL 


to Lewis, of course. 


| 
| 
| 


NEW MOBILE MARCONI APPARATUS 


That has become a habit in 




















——— ; | 
=a the last thirty five years. | TO SOLVE X-RAY PROBLEMS i | 
deena } / 
== ern sp ry on ast | Frequently heavy castings, welded sections or pressure vessels cannot 
! | 
~—— a 40-page booklet on Spring be brought to the X-ray room for examination, but with the NEW wy 
——— design, full of Ea ae ‘Ta, 17 wis | MOBILE Marconi 250kV Constant Potential X-ray Apparatus these 
problems are solved. The entire equipment is mounted on a specially if 
| designed trailer so that it can be towed to any part of the works, 
— THE LEWIS SPRING CO. LTD. , mp ; é 
lel te i Led, “ts connected to suitable electricity and water supplies and the flexibly 
= eae a, See RING S, SPRING CLIPS mounted tubehead positioned for the required radiograph with ‘ ‘s 
"Ph ~ i /2. | aa . - = 
graptheresiony i SSWORK, WIRE FORMS minimal movement of the workpiece under test. The control unit is , 
London Office : 122 High Holborn, W.C.!. VOLUTE SPRINGS ; . Z . 
‘Phone :Holbora 7470 end 7479. housed in a lead-lined cab and retractable jacks ensure complete 
aes, | stability during use. iy . 
‘i 
i 
a 
| tot 




















SINTERED 
FRICTION 
MATERIALS 


UNSURPASSED FOR 











* Our technical staff F 


is always at your ser- ‘ i; 
vice to discuss any : ; yn 


problem related to yore 
industrial X-ray. MARCONI J 

For advice and } 
further details of 

Marconi apparatus INSTRUMENTS 
please write to the ‘ ; 
X-ray department at : ' 

one of the addresses { 

| below. b 





* Smoothness of operation 
» Frictional stability 
* Long operational life 











nquiries to j 


sonia: te aiibiiih dois MOBILE INDUSTRIAL X-RAY UNIT oe i 


HENDHAM VALE WORKS, MANCHESTER 9 | 
COLlyhurst 2511 MARCONI INSTRUMENTS LIMITED + ST. ALBANS + HERTS «+ Tel: ST. ALBANS 6160/9 


30 Albion St., Kingston-upon-Hull. Tel: Hull Central 16144 19 The Parade, Leamington Spa. Tel: 1408 , , 
LONDON OFFICE: 7 | Managing Agents in Export d . ‘ 
6 VICTORIA STREET, SWI Victoria 18456 MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED . MARCONI HOUSE . STRAND . LONDON w.c.2 ’ Os 
ix 10 ‘ 
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ALTERNATIVE 


IN ANY INDUSTRY FOOT MOUNTING 


POSITIONS 









“Radiation 


| 

| UNIVERSAL 
| MOUNTING 
| 


WORM 


| REDUCTION GEARS 
. COMPLETE 
THE PICTURE 


The ideal Worm Reducer for small 

power applications up to 24 H.P. 

Ratios 5- | up to 60- I. 

Standard, Vertical & Inverted units 

FROM STOCK. Adaptable for every 
possible mounting position. 










For details see Pub. No. 532/I!! 
Fill in, or attach letterhead, and 
post for your copy NOW! 








(ENGINEERS) LIMITED. BRADFORD 3. ENGLAND 


PHONE - 6525! (15 LINES) GRAMS :-“ CROFTERS BRADFORD” 
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whatever you are, whatever you do, 
your specification puts you apart, 

you mustn’t be this, you’ve got to be that; 

to make you at all they can’t even start 

till problems are solved and properties used 


that Morganite Carbon alone can impart. 


u oO 
guava © 


eu 


For the design engineer Morganite Carbon is a material 
with a vast potentiality ; some of its properties are 
unique, many can be varied to obtain specific characteristics. 
A material which is strong as steel but light as aluminium, 
which is self lubricating, has some exceptional electrical properties 
yet is non-metallic, must have a multiplicity of applications. 
inieliaaiaitieaad When you have read the other properties of Morganite Carbon, 
why not have a talk with our technical staff? They may be 
able to help with your problem. 


OTHER PROPERTIES INCLUDE : 


High resistance to wear. Wide range of resistance to chemical attack. 
Machinability. Good thermal conductivity. 
1856-1956 Not wetted by molten metal or slags. Non-seizing. Non-galling. 
Good mechanical strength at high temperatures. ‘ 
Good electrical conductivity. Available in impervious forms. 
low thermal expansion. 


MORGAN CRUCIBLE CO. LTD., BATTERSEA CHURCH ROAD, LONDON, S.W.11 Phone: BAT. 8822 


CS6/A 











| 
i) 
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The illustrations are of the charging and 
discharging end of a Towns Gas Fired 
Furnace installed for The Chesterfield 
Bogie Tube Co., Ltd. This unit is for 
“ heating billets prior to piercing and is 
Reheating also suitable for heat treating miscel- 
Furnaces laneous items in the soaking section. 


Continuous 


The last word in 
Furnace design 





PRIEST FURNACES LIMITED: LONGLANDS : MIDDLESBROU ‘il 


also at TELEGRAPH BUILDINGS HIGH STREET SHEFFIELD 
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However fast the “Bluebird” goes, the Nylocs won’t 
budge a thou! All the 3,000 self-locking nuts used on 
Mr. Donald Campbell’s record-breaking hydroplane 
are Nylocs. They’re non-rattling good nuts for a speed- 
boat—or for anything else. No amount of vibration will 


ever disturb them. No amount of water will ever dilute 
their tenacity. The secret’s in the waterproof, oil-proof, 
vibration-proof nylon insert, which grips the bolt thread 
so tightly that nothing (short of a spanner) can loosen it. 
Equally tenacious in their own particular way are our 
Fibre Nuts and Pinnacle Nuts. We’ll be glad to advise 
you which type of self-locking nut is best for your job. 


SIMMONDS SELF-LOCKING 


SIMMONDS AEROCESSORIES LIMITED 


TREFOREST - PONTYPRIDD - GLAMORGAN 

’ 7-8-9, St. James's St., London, S.W.1; Lancaster House, Newhall Street, Birmingham, 
2, St. John Street, Manchester, 3; 73, Robertson Street, Glasgow, C.2. 

tockholm, Copenhagen, Melbourne, Sydney, Johannesburg, Amsterdam and New York. 


FIRTH CLEVELAND GROUP 





.»BUT NOTHING RATTLES THE NYLOC 
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Steel castings are a complex study on account of 
the extreme conditions they have to withstand. 

Some castings are required to resist heat, corrosion, 
wear or creep, whilst others are necessary for their 
high tensile strength or even their bullet resisting 
properties. 

All, however, require the plant, technique and 
metallurgical or physical testing skill and facilities 
that are at your service by specifying “Castings by 
David Brown”. 
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CREEP TESTING LABORATORY AT 
PENISTONE. 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
FOUNDRIES DIVISION 
PENISTONE NEAR SHEFFIELD 
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PUMPING 
PLANT 


FOR COMBINED WATER 
SUPPLY and IRRIGATION 
SCHEME IN 
SOUTHERN RHODESIA 


Water obtained from the Hunyani Poort 

dam, constructed on Lake Mclilwaine, is 

supplied to the City of Salisbury, and toa 

general irrigation scheme on the Hunyani 
River. 








Shown in the upper illustration is the plant at the main pumping 
station situated near the Hunyani Poort dam. It comprises 
two Allen 2-stage double-suction centrifugal pumps, each 
designed to deliver 400,000 Imperial gallons per hour to a 
booster station against a total head of 476 feet. The pumps are 
directly driven by 1,250-h.p. synchronous induction motors at a 
speed of 1,500 r.p.m. 


The booster station plant at Warren Hills, shown in the lower 
picture, pumps the water to the municipal reservoir at Salisbury, 
to meet the City’s demand of some 5,500,000 gallons per day. 
The distances between the two pumping stations, and from the 
booster station to the reservoir, are 81,000 feet and 33,600 feet 
respectively. 


Each of the two booster pumping units comprises an Allen 
single-stage double-suction centrifugal pump, designed for a 
normal duty of 400,000 Imperial gallons per hour against 330 feet 
total head. These pumps are driven by 880-h.p. synchronous 
induction motors at a speed of 1,500 r.p.m. 


The electricity supply for all the pump motors is 3,300 volts. 


Specialists in complete Waterworks Pumping Plant installations 


2W. H. ALLEN 


BEDFORD 


SONS & 


ENGLAND 
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Pneumatic control ensur2s the positive and 






rapid action of the tube making plant in- 
stalled by the Weldless Steel Tube Co., 
Ltd. of Wednesfield 


The illustration shows the guide rollers 


on the Pierce Mill for the control of which 


+) [WESTINGHOUSE] @ 


ELECTRO-PNEUMATIC and 
PNEUMATIC CONTROL VALVES 


are fitted. 


The rapid action, simplicity, robustness, 
reliability and ease of maintenance of this 
equipment has made it eminently suitable 
for numerous purposes in a wide range of 
industries. : . 


me 


Photo_by,courtesy of Wel ilessjSteel Tube Co., Ltd. 


D SILGNALE¥E'CO.? LTD. 
Osis, LONDON, N.!I 


Write for a copy of brochure “ Pneumatic WESTINGH 
K 


USE BRAKE AN 
| Control in Industry” to :— 82 YOR A CR 


Oo 
WAY, KING’S 





Perforated metals 


in hundreds of different designs .... 






These are produced by Braby from standard dies. ‘Round holes vary in size from 625 to the square 
inch to a diameter of 3 in. Steel and non-ferrous metals with round, square, diamond, slotted, hexagonal 
and oval perforations are manufactured by Braby for an immense variety of purposes to suit almost every industry. 


We also perforate precious metals, paper, cardboard, rubber, cloth, plastics, leather and other matcrials. 
Our fully equipped toolroom has the experience and capacity to manufacture dies ee 


for special requirements. We welcome your enquiries. 
oo £ & — ‘ \ " 5 : 
ee 


SN ae ag a FREDERICK BRABY & COMPANY LIMITED | 


LONDON WORKS, THAMES ROAD, CRAYFORD, KENT. Telephone: BEXLEYHEATH 7777 


= OTHER FACTORIES AT: 
Havelock Works, Aintree, Liverpool, 10. Tet.: Aintree 1721 Eclipse Works, Petershill Road, Glasgow N. 
f TEL.: Springburn 5151. Ashton Gate Works, Bristol. 3. 


TEL.: Bristol 6404] 








And Falkirk 
ena et OTHER OFFICES : 352-364 Euston Road, London, N.W.1 (Head Office). TEL.: EUSton 3456 
VUE! 110 Cannon Street, London, E.C.4 (Export). TEL.: MANsion House 6034 
Queen’s Buildings, 10 Royal Avenue, Belfast. TEL.: 26509. Palace Street, Plymouth. TeL.: 62261 
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Rigid arm elevators 
Apron conveyors 
Mould conveyors | 
Bucket elevators 


Wood slat Conveyors 


Push Plate CONVeyors 


Swing tray 


Steel: stag Conveyors 


Flat bel CONVeyors 





by eee 7 © . 
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T MORRIS LTD LOUGHBOROUC 





























































































































































































































The 18,000 ton tanker “William G. 


Walkley” here shown building for 


Ss 


Ampol Petroleum Ltd. by Blyth Dry 
Docks and Shipbuilding Co. Ltd., 


5 
Blyth, incorporates large quantities 
of Appleby-Frodingham Plates and 


Sections. 


Right : Sh wing the centre cargo tanks erected ; 
both the transverse and longitudinal bulkheads 
are of corrugated plates troughed at the shipyard. 


Right : Main bulkheads of cor 
rugated plates and transverse 
side frames of 10” x 0°45 
bulb flats. Note the fabri- 
cated deck panel in the 


foregri und. 
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APPLEBY - FRODINGHAM STEEL COMPANY 
SCUNTHORPE Branch of The United Steel Companies Limited LINCOLNSHIR& 


lelephone: S« unthorpe 3411 (12 lines) Telegrams : 


‘ Appfrod > Scunth 
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S. G. iron 
cures 
industry’s 
teething 
troubles 










S.G. Iron has strength approaching 







that of steel and the wear-resistance of 


Like cast iron it can be cast accurately 








ossesses a measure of self-lubrication 
1achine to a good finish. It has replaced steel 


ind racks ranging from small gears in power reduction 






gears of large diameter for driving paper machines, overhead cranes, 









and cement kilns. Present experience indicates that for a given 






ill frequently outlast cast steel. 






Spheroidal Graphite Cast Iron) is manufactured under licence and 1s the subject of 


patent applications in the name of the Mond Nickel Company Limited. 







MOND NICKEL COMPANY LIMITED : THAMES HOUSE - MILLBANK - LONDON: SW1 
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gear cutting 














WITH ATTRACTIVE DELIVERIES of machine cut 


gears for heavy industrial drives. 
















Gears up to 14 ft. diameter can be supplied complete, 
finished machined from clients’ material or cut from 
fully machined blanks. 
To avoid delay enquiries should — be 
accompanied by fully dimensioned 


drawings. 


Two ton cast steel bevel 
gear, 70 teeth, 3 in. pitch, 
for 150 ton floating crane 
on the Suez Canal. 





oe 
oe J THE 
4 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
JACKSON DIVISION 


SALFORD WORKS HAMPSON STREET 
MANCHESTER 5 
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the larger the fewer 







For flat surfaces less joins in insulation 
means less chances of leakage—hence 
greater thermal efficiency. CAPOSITE 
blocks can be both large and strong pone 
because they are made of tough, : V: bf tea f- “a viad pit 
long-fibred Amosite asbestos. Ee tt CSF annich Sag, Pir eau Ss P44 
Large sizes of CAPOSITE are Q ne 1 eae - : : 
also quicker and cheaper to fit, 
because fewer blocks are 
needed to cover a given area. 


CAPR SE 


asbestos th@ ne aA AP 
BLOCKS an @& cE UF 
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The Cape Asbestos Co. Ltd 


114-116 Park Street - London - WI 







Telephone: GROsvenor 6022 
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Pressur? 
qulic Plant 
























As installed at HOTPOINT LTD. 4 

Peterborough. 3 
Specially designed and built 3 
for the purpose of pressing out % 
the two halves of the freezing a 


unit for installation in HOT- 
POINT Refrigerators. 





Woe a ] s 0 

manufacture: 

High Pressure 

Hydraulic Plant for Ship- 

yards and Railway Workshops, 

Pumps, Accumulators, Valves and 

Intensifiers, Plate Bending Rolls, Punch- 

ing and Shearing Machines, Continuous 

Finishing Presses for Silks and Rayons, \eneer 

and Plywood Presses, Glue Spreaders. Glue Mixers, 
Cotton Baling Presses, Die Spotting Presses. 
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Tired of crossed letters, crossed wires and crosstalk? Clear- 
ing the snags on an automatic welding production line— 
and getting different answers from too many suppliers? 

You’ll find Quasi-Arc talk your language. A single num- 
ber—Bilston 41905—on your telephone. 

Quasi-Arc Limited are the only people in the arc welding 
business who make and sell everything. They can quickly 
provide you with manual and automatic welding equip- 
. 4 ment, installations and supplies—everything you need, 
: including sound technical advice. You will find them 
thoroughly equipped for service and research. 





Only Keune ute 


Sei te at ee ee aes 








Jill, Joan, June, Jane and Jezebel— 
take five letters to my five welding suppliers 











So send away all the girls but Jezebel. Dictate a letter to 
Quasi-Arc. They can deliver the goods. 


The interests and activities of The Quasi-Arc Company Limited 
and Fusarc Limited in the well-known processes 


Quasi-Arc - Fusarc - Unionmelt - Sigma 
Heliarc - Twin-Arc 


have been combined in order to provide a thoroughly comprehensive 
and effective service to the welding industry. The headquarters of the 
new organisation—named Quasi-Arc Limited—are at Bilston, 
Staffordshire, with works at Bilston and Gateshead. 


offer you everything 





QUASI-ARC LIMITED, BILSTON, STAFFORDSHIRE 
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THE LARGEST IMPULSE GENERATOR 
IN EUROPE 


The illustration shows a 4,000,000 volt 18 stage, 
2 column Ferranti Impulse Generator, energy rating 
285 kW seconds, D.C. charging 220 kV per stage. 
Designed and built by Ferranti engineers, it is the largest 
impulse generator in Europe and is now installed in the 
Ferranti Transformer Factory at Hollinwood for high 
voltage impulse testing of large power transformers. 
Ferranti High Voltage Impulse Generators are used 
throughout the world. 


| 


FERRANTI LTD - HOLLINWOOD - LANCS 


London Office: KERN HOUSE, 36 KINGSWAY, W.C.2 








FOR UP-TO-DATE 
INDUSTRIAL LUBRICATION 


MoS 
2 











What is your reaction to the word ACHESON ? now applies its unique experience and facilities to 
To many Engineers and Technologists it is preparing many other colloidal dispersions in various 
synonymous with the high quality products con- media. Among these, today’s news item is... 
tinuously developed under our registered trade 
marks ‘Aquadag’, ‘ Oildag’, ‘ Prodag’ and others, COLLOIDAL MOLYBDENUM DISULPHIDE 
since the original work of our founder, Dr. Acheson, ; di : : ‘ 
ots alah aiarhnine 40 yuete tae. * + + + am outstanding, new industrial lubricant, 
particularly for use at high pressures and speeds. 
Besides producing colloidal graphite in all the In your own work there is certainly more than 
numerous forms adapted to its hundreds of present one point at which ‘ dag’ Colloidal MoS, could help 
industrial applications, the Acheson organisation may we send you the latest technical information? 
ont &, 
. T », 
3 ‘ ACHESON COLLOIDS LIMITED, 18 PALL MALL, LONDON, S.W.1 
cA & Telephone: WHIteball 2034]7 Telegrams: OIl.DAG-PICCY-LONDON 
™ ind 1/so ACHESON COLLOIDS COMPANY, Port Huron, Michigan, U.S.A. 
Colloidal Dispersions of graphite, molybdenum dissulphide and other solids, in oil, water and voiatile solvents for every industrial requirement. 


Please write for literature. 
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COLT Ventilation right from 
the start at... 


A. E.G. SPARES BUILDING, Southall, Middlesex 


ARCHITECT: HARRY W. WEEDON, F.R.I.B.A. & PARTNERS 


31 
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For the New Spares Stores for A.E.C. Ltd., ~~ 
PARE 


the Architect required a natural system of 
ventilation to extract 3,000,000 cubic feet of 
air per hour from the building when 

desired. Control to facilitate the reduction 
of this rate of ventilation was also essential. 
Colt were consulted and a scheme involving 
the installation of 32 SRC/2046 Gear 
Controlled Ventilators was formulated and 
subsequently incorporated in the design 

of the building. 


at 

























Of robust construction, and yet remarkably 
light, this High Duty Natural Roof 
Extractor incorporates aerofoil curves 
which harness the wind and roof eddies to 
combine with the power of convection 
within the building. It is maintenance free, 
and simple to install. One very notable 
feature is its appearance! When fixed in the 
roof it is quite unobtrusive. 

Colt’s wide experience in ventilating all 
types of buildings throughout industry is at 
your disposal. Whether the ventilation 
problem is large or small—in an existing 
building or for one still ‘on the drawing 
board’—consult them first. 


WRITE FOR FREE MANUAL with full 
specifications of Colt Ventilators to Dept G.57/234 





VENTILATION 


SOLT VENTILATION LTD. SURBITON , SURREY : TELEPHONE: ELMBRIDGE 6511/5 


Birmingham, Bradford, Bridgend (Glam.), Bristol, Coventry, Dublin, Edinburgh, Liverpool, London, Manchester, Newcastle-upon-Tyne, Sheffield and Warwick. 


\ustralia, Belgian Congo, Canada, Cyprus, India, Indonesia, Madagascar, Malaya, Mauritius, New Zealand, Pakistan, Portugal, North and South Rhodesia and South Africa. 
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What rewarding service 
the Challenger tractor gives! 


cameos pret SPAR Et 


and what service it receives ! 


The crawler tractor is the tank of peacetime. 


It is the trump 
card in any offensive against jungle 


, forest, desert or difficult terrain. 
\s with an armoured division, the success of the operation depends on 
keeping the heavy equipment in first class running order 


, and 
keeping it right in at the guts of the job. 


Che service a Challenger tractor gives is only equalled by the service 
it gets. In every part of the globe, wherever there are Challengers in action— 
Fowler distributors are there to provide rapid and efficient servicing 


ind to supply quickly and economically any spares that may be needed 


More earth moved faster by Challenger 


-ERB 


John Fowler & Co. (Leeds) Ltd., Leeds 10— A product of the Marshall Organisation 


Concessionaires for Great Britain: Thos W. Ward Ltd., Albion Works. Sheffield 4 
| 
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ASSEMBLING ELECTRIC TRACTION MOTOR SHAFTS sy 


ING 






















Consolidation of core laminations and assembling 
locking rings; Forcing Shaft into core; Assembly 
of Rotor Unit. All operations requiring a 
Hydraulic Press. 


FOR THIS TANGYE PRESS 


The various Operations noted above 
are performed on this one press in 
many of the leading British Electrical 
Companies’ Works. This 100 ton 
Tangye Hydraulic Core Press has adjust- 
able daylight up to 7 ft. and two 9¢ ins. 
dia. rams with 15S ins. stroke. It is 
acclaimed an ideal machine 


tool for the job. 
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vvor== DIVISION 


NGYES LTD - SMETHWICK- BIRMINGHAM - ENGLAND 
CSANCH HOUSES: LONDON + MANCHESTER - NEWCASTLE + GLASGOW 
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Patent No. 708767 
(Foreign Patents Pending) 


With its tremendous production rate, the Hydrax is 
the ideal gear hobbing machine for any Automation plant 
layout. Its output and accuracy slash the cost of both 
gear cutting and subsequent operations. 


HYDRAX FEATURES INCLUDE:- 


Hydraulically operated quick acting work clamping. 
Automatic cutting cycle under control of one push 


button. 

Reduced hob travel for helicals. 
Automatic hob shift. 

No differential or lead cam. 


Automatic loading. 
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HELICAL GEARS 


60 TEETH. 8-5 D.P. 
20° HELIX ANGLE. 14” FACE WIDTH 
7°500 PITCH CIRCLE DIA. 
MAT. | PER CENT CHROMIUM 
STEEL STAMPING 45/55 TONS 
TENSILE APPROX. 


CUT TWO PER SETTING. USING 
THREE START HOB. FINISH 
SUITABLE FOR SUBSEQUENT 

GRINDING OR SHAVING 
OPERATIONS. 
HYDRAX FLOOR TO FLOOR 
TIME PER GEAR 
2:25 MINS. 





——<si\ 
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Please write for publication M.104.2. 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
MACHINE TOOL DIVISION 


BRITANNIA WORKS SHERBORNE STREET 
MANCHESTER 3 
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el is urgently needed than at any 


ae) 
. 


rst to realise the importance of oxygen 

ng and steel melting in the present 

drive, have acquired sole manufacturing 

. this new process in the United Kingdom 

n tish Commonwealth. 

~ Suitable for all types of plants, it is also a proved 
“‘costs reducer’ and a saving of 20% has been 
recorded where oxygen furnace boosting is in full 


operation. 


Consult Butterley. Their skilled technicians are at your 
service with complete data on Butterley Tonnage 
Oxygen Plants. 


If you use oxygen consult 


F Bverearey 


Literature and technical consultation 
available upon request .... 





XYGEN DIVISION 


THE BUTTERLEY COMPANY LIMITED, 
9 UPPER BELGRAVE ST., LONDON, S.W.1 
TELEPHONE: SLOANE 8172/3 


Makers since 1790 of: 

Railway and other bridges; Constructioncl steel work; Unit 
bridging; Overhead cranes; Railway wagons and mine cars; 
Iron Castings; Iron paving; Mining and sheet metal 
machinery; Wrought iron bars; Sewage ejectors; Pumps and 
air compressors; Wool washing machinery. 
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SPEED VARIATION 





FROM “H.P. TO 14 H.P 
FINGER-TIP CONTROL 


_ ALLSPEEDS LIMITED, OAKENSHORE WORKS, CLAYTON-LE-MOORS, ACCRINGTON, LANCS, Telephone: ACCRINGTON 32! (3 lines) 
London: 59, PARK ROAD NORTH, ACTON, W.3. Telephone: ACORN 7150 - Scotland: P.O. BOX No. | CLARKSTON, « ASGOW: | 
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Built on the site of Shakespeare’s Globe Theatre at Southwark, 
Messrs. Barclay Perkins’ famous brewery was founded before the 
time of Dr. Johnson and his subsequent friendship with the owners—an association recorded 
to this day by the use of the Doctor’s head as a trademark by the Company. 

Old in tradition, the present brewery runs on modern lines in which compressed air 
plays its part. A total of four ““ BROOMWADE ” SIB stationary type compressors—some 
of which have been converted to carbon ring, dry cylinder operation—transfer stored beer 
from tanks in the cellars, operate pneumatic conveyors and supply air for numerous ancillary 
tasks. 

* BROOMWADE ” is playing its part in almost every industry, working unobtrusively 
but effectively—improving efficiency and lowering costs. 





Aids most industries 


Photograph by courtesy of Messrs. Barclay Perkins & Co. 


& WADE LTD., P.O. BOX NO. 7, HIGH WYCOMBE, ENGLAND. Telephone : High Wycombe 1630 (10 lines). Telegrams: ‘‘ Broom,” Wycombe 





299 SAS 
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Direct Shipments to and from 


Ze PORT OF GLASGOW 


on the River Clyde, serve at attractive charges 


INDUSTRIAL SCOTLAND and adjoining territory. 





Facilities of the first class for Ships and Cargoes—Foreign and Coastwise 


WRITE : GENERAL MANAGER AND SECRETARY— 


THE CLYDE NAVIGATION TRUST . 16 ROBERTSON ST., GLASGOW, C.2 


By | TELEPHONE : CENTRAL 2695 











This particular model is a 20 ton 
trolley locomotive 4’ 84” gauge, with 
a starting drawbar pull of 10,000 lb. 
The drawbar pull is 5,000 Ib., at 6m.p.h. 
It is driven by two 50 h.p. motors, 440 
volts D.C. supply. 


GREENBAT 


x 








ELECTRIC LOCOMOTIVES a a 
“Gk«eNWoop & BATLEY LIMITED - ALBION WORKS - LEEDS 
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Principals are 
invited to send 
for our new 
publication 

** Production 
Facilities." 
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@ Design based on iron filings in a magnetic field 
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Hymatic undertake the design, 


the development and the precision production of 
pneumatic, hydraulic and electro-magnetic valves, 
actuating mechanisms and air compressors. 


We welcome enquiries. 
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HYMATIC ENGINEERIN 
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Ranges from 0°2 inches water 
gauge to 30 lb. per square 
inch. Two-pen recorders are 
available for process control. 
Differential head ranges from 
I inch water gauge up to 10 
inches water gauge. 





Arkon Recorders measure gas and air flow, pressure or 

vacuum or pressure and vacuum. They give a clear, 
unmistakable record which you can read like a book, without 
hesitation and without mistakes. You can leave the chart on 
for a few hours, a day, or a week—the record will always be there. 
Easily read, easy to look after, robust enough to stand on the 
job, Arkon Instruments can help the control of any process— 
and their accuracy will satisfy even the boys in the lab. 


HAVE YOU PROBLEMS LIKE THESE? 
The recording and integration of rate of flow of gas or 
air? The measurement of low pressures or vacua ? 
The measurement of industrial effluents to meet 
the requirements of River and Sewage Boards? 


Write for booklet No. 6/AR 


rko 





RECORDERS 


WALKER, CROSWELLER & CO. LTD. - CHELTENHAM 
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How many jobs 


can RENOLD 


chains do? 


SOSH SSSSSSSHSSSSS SHS SSSSHSHSHHSSSOSSESSEHESSEEESESE SESE EESS 


Frankly, we dont know: for, apart from 
the known field of power transmission, 
they can be used for an infinite variety 
of devices, motions and operations. 

This new booklet, ‘Chain Mechanisms”, 
illustrates a few typical examples, all 
offering the advantages of a famous 
standard product, thus obviating the need Wr has for 
for costly individual manufacture. 


Send for a copy to-day. Perhaps you is 7 fr ee c¢ op 4 


have a problem which Renold Chain 


can solve. eo ~ | of this 





new booklet, 
**Chain 


Mechanisms ’”’ 


Por auriv®eveese sear ee © 





Invaluable to 
@ DESIGNERS 

@ TECHNICIANS wr 
@ DRAUGHTSMEN Lan 
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RENOLD CHAINS LIMITED - MANCHESTER bias ct 
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Back stop to prevent 
reversal of direction. 








SIMPLE TO INSTALL 


Cuts out foundations, baseplate, couplings and 
difficulties of accurate alignment. 


LIGHT IN WEIGHT 


Soundly constructed, but light in weight, obviating 
excessive load on the driven shaft and bearings. 


12 E NI Ni E R READILY AVAILABLE 


OF HULL In stock at all the 18 Fenner Branches. 
THE LARGEST MANUFACTURERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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CRANES THAT HAVE BUILT THE §:4¢]0 2 @ NAME NO. 14. 











Trouble free 
service since 





ig 


0 

















photograph by courtesy of 
” | a. 
The Darlington Forge Ltd.” 





, For more than four decades the two cranes illustrated above have given trouble free service at The 
ah Darlington Forge Ltd. Each crane has a main hoist of 100 tons and an auxiliary hoist of 20 tons. 
TAS 7 . . . . . . 

They are still in first class condition and are capable of giving many more years of useful life. 


ind 


BOOTH CRANES 


ring 
ngs. | 
JOSEPH BOOTH & BROS - UNION CRANE WORKS - RODLEY - LEEDS fives: 2272'%..., 
, ciated with CLYDE CRANE & ENGINEERING CO., MOSSEND, SCOTLAND. Proprietors: CLYDE CRANE & BOOTH LTD. 
TH 38/2/20 
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‘“‘Now take this tube, 
Mr. Ash...” 


“TI assume you're still talking about our new fibreglass 
ducting, Mr. Downs ?”’ 


“Certainly—and the whole of the aircraft industry’s talking 
about it, too!” 
“Yes, I’m informed they’re using more and more fibre- 
glass reinforced plastics. Many of their physical properties 
are equivalent to those of aluminium, while their specific 
gravity is considerably lower.” 
“You're well informed, Mr. Ash. Fibreglass ducting 1s light 
and extremely strong. It can be manufactured in a wide variety 
of shapes and, in certain cases, it is easily repaired in situ” 
“And in industry generally, Mr. Downs, they’re finding that 
fibreglass ducting just won’t corrode. 
But we could go on like this for ever. 
Let’s just repeat once more that 









If you want to know what Plastics can do for you 


ec ask Ashdowns 


ASHDOWNS LTD., ECCLESTON WORKS, ST. HELENS, LANCS. 
Ashdowns Ltd. is a subsidiary of Pilkington Brothers Ltd 





*Phone: St. Helens 3206 





GEORGE RUSSELL & Co Lio. MOTHERWELL 
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MAVITTA fins SESS | 
‘or up to 50 feet 
: MACHINES vertical and horizontal. 

THE MASTER—latest in our range—Linkage by steel bands Adjustable Drawing Stands and Boards. 
and pulleys — 360 degrees rotation of index head — automatic Mathematical Scales in various 
location of main angles by press button through knob — quick materials. 
release of head for lining up to drawings — counter balanced for Surveyor’s Rods. 
vertical use — modern styling and high quality finish. Isometric Projection Machines. 
FULL CATALOGUE ON APPLICATION 


The MAVITTA DRAFTING MACHINES LTD. 


HIGHLANDS ROAD - SHIRLEY ° 
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iP 
BIRMINGHAM . Phone: SOLIHULL/2231/2. Grams: Mavitta, ie eae 








- PROVED IN SERVICE SINCE 1907 
- » MADE IN 3 STANDARD’ SERIES UP TO 30!! BORE 
- » « SPECIAL TYPES, BOTH SPLIT AND SOLID, 

UP TO 120!’ OUTSIDE DIAMETER 








COOPER ROLLER BEARINGS CO. LTD., KING’S LYNN 
Telephone: King’s Lynn 3447 Telegrams: Bearings, King’s Lynn 
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A TECHNICAL LEVIATHAN? 


HE opening of the Iron Curtain to 
T specialist visitors from the West has 
enabled a number of people to catch a 
glimpse of the advances in scientific and 
technical education which have been taking 
place in Russia since the war. British 
engineers and scientists, among whom the 
most recent were the team which visited 
Russian nuclear energy establishments, have 
been astounded at the scale on which the 
Russians are turning out trained personnel 
for research and industrial development. 
A quantitative evaluation of this process 
has now been made possible by the publica- 
tion in America of the report on Soviet 
professional manpower on which a_ note 
appears elsewhere in this issue. 

It is difficult to compare the total number 
of 14 million professional engineers, tech- 
nologists and technicians in Russian industry 
with any similar figure in this country, but 
on the information available there seems 
no doubt that the proportion of formally 
trained personnel per thousand of the work- 
ing population in Russia is more than double 
what it is in this country and is rising much 
faster. 
professional engineers and technicians in 
Russia, which to-day amounts to about 
350,000 a year, can be compared with the 
numbers taking degrees and National Certifi- 
cates and Diplomas in this country, which 
amount to about 21,000. When account is 
taken of the relative populations the Russian 
figure is over four times our own. Even 
if the production of university-standard 
graduates in all faculties continues at only 
the present rate, in 15 years’ time there will 
be one graduate for every 40 of the Russian 
population—a staggering achievement. 

Figures such as these are bound to provoke 
a scepticism as to their accuracy or, at least, 
as to the educational standards on which 
they are based. The report confirms, how- 
ever, what recent visitors to Russia have 
suggested, that the standards are certainly 
comparable with those in other industrial 


countries; while the numbers themselves, of 


professionals and technicians together, are 
comparable with those in the United States. 
The needs of an industrial economy, expand- 
ing as fast as the Russian has been over the 
last quarter of a century, are obviously 
much greater than those of an established 
economy like our own. A high proportion 
of the Russian engineers are in the fields 
of mechanical and production engineering 
and most of them are required to build and 
operate industrial plants in accordance with 
known technological principles. Russian 
engineering education is therefore much more 
specialised than that in America or this 
country, where traditional experience still 


The present rate of production of 
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plays a substantial part, and it is largely 
concerned, in its last year, to teach standard 
techniques, less attention being paid to the 
encouragement of originality in development 
or design. No doubt this is one of the causes 
of the complaint by the chief designer of 
the Kharkov Turbine Works, reported in 
our issue of December 30, that Russian 
scientific and technical inventiveness has been 
used up on meeting urgent production needs 
and has been unable to prepare for future 
technical advance. 

The question that is left in one’s mind, 
after digesting the startling information 
provided by the report, is whether the accel- 
erating development which it discloses must 
not lead to the creation of a Leviathan state 
impelled by blind technical progression 
towards world domination or its own destruc- 
tion. Is not a nation of soul-less technicians 
being formed, with no understanding of the 
liberal arts and social sciences which have 
been the traditional foundations of civilised 
culture? The answer is partly to be found 
in the nature of the primary and secondary 
school education which forms the back- 
ground to the higher studies. It is no doubt 
true that much history and_ philosophy 
consists chiefly of Communist indoctrination, 
but although, in the first seven grades of the 
Russian school system, the pupil spends a 
third of his time on mathematics and science, 
he spends more time on Russian language 
and literature and nearly as much on history 
as on all science subjects, and as much on 
foreign languages as on algebra, geometry 
and trigonometry. 

It is likely, therefore, that however special- 
ised the later training, the Russian engineer is 
now receiving a broadly based general educa- 
tion in which fundamental teaching in a 
range of science subjects plays an important 
part. As this education appears to be com- 
mon to all who climb the educational 
ladder, may not the Russians in the end 
produce leaders more intellectually balanced 
than those produced by our more sharply 
divided system? As Dr. Bronowski has 
pointed out, if the danger in the future arises 
from the rise to power of the narrow tech- 
nical specialist, who would run his fellow- 
men with ruthless mechanical efficiency, 
the fault lies equally with the administrators 
brought up in a narrow arts tradition, despis- 
ing science and unable to control its practi- 
tioners. Science has to be expanded from a 
vocational subject to become part of our 
general culture if that culture is to remain a 
living thing in the modern world. He would 
be a bold man who would say that he was 
certain that the Russians, if they were ever 
to outgrow their philosophical and political 
authoritarianism, would not be found to have 
reached that goal more successfuly than 
ourselves. 
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Weekly Survey 


Cover Picture: The photograph shows the low- 
pressure rotor of a \5,000h.p. marine turbine 
which is designed for a steam pressure at the 
inlet of 450 lb. per square inch and a temperature 
of 825 deg. F. It is a solid forging, the discs being 
integral with the spindle. Owing to the high 
stresses the blade roots are of the straddle type. 
The discs have therefore to be machined to suit 
these roots and the illustration shows this operation 
in progress, 


x * * 


Four Years of Growth 


How great has been the engineering industry's 
contribution to the rise in industrial output 
since 1951 is shown in the provisional Census 
of Production figures for 1954 issued by the 
Board of Trade. The value of the output of all 
manufacturing industry rose by 15 per cent. 
between those years, while general mechanical 
engineering expanded by 40 per cent. in the same 
period and the output of the electrical engineering 
section was up by 35 per cent. Within the 
mechanical group, output of motor vehicles 
increased by some 36 per cent., while aircraft 
production virtually doubled. 

Taking the engineering sector as a whole, it is 
estimated that rising production contributed 
considerably more to the value of output than 
did the rise of prices. Over the economy as a 
whole, 20 per cent. of the rise in value is said 
to have been due to increases In prices, and in 
sectors other than engineering and chemicals 
** the increase in value figures is very largely the 
result of higher prices.” 

The increase in output in all engineering sectors 
is associated with a 10 per cent. rise in capital 
expenditure, much of this taking place in 1954 
and (to go outside the period covered by the 
Census figures) in early 1955 as well. The 
amount of capital invested by * metals, vehicles 
and other metal-using industries” amounted 
to £250 million in 1954, or about 25 per cent. 
of the total invested in industry as a whole. 
However, large increases in output between 
1951 and 1954 have been achieved by engineering 
with an overall level of investment which ts not 
large in relation to its output, compared with 
other industries for which statistics are now 
given. There was indeed a useful increase in 
employment, which shows that although the 
industry has increased its productivity, this has 
been accompanied by a not insignificant increase 
in recruitment as well 

Most of the industrial groups represented in 
the Census showed increases in gross output 
between 1951 and 1954. The chemical industry 
was the chief sharer in prosperity with the 
engineering sector, production of plastics in 
particular showing a marked increase of 42 per 
cent., while chemical output as a whole expanded 
by some 27 per cent. In mining and building, 
growth has been generally smaller than in manu- 
factured goods, though prices rose substantially 
between 1951 and 1954. At the other end of 
the scale, textiles continued their decline through- 
out the period 


* 2: 
Steel Flies a Kite 

In publishing a new quarterly periodical this 
month called Steel Review the British Iron and 
Steel Federation take the opportunity of announc- 
ing a review of the next stage of the industry's 
development programme and of flying an old 
kite into the bargain. 


There has been a great deal of controversy of 


late about the inability of the steel industry to 
meet the requirements of the home market 
without inordinate reinforcements from imports. 
There have been indications for some months 
that the industry was prepared to accept in some 
degree the arguments of certain user industries 
that steel capacity was expanding too slowly, 
and the first article in the Federation’s new 





review deals with this issue. It points out that 
the average rate of increase per annum in the 
use of steel between 1948 and 1955 was 43 per 
cent. If this rate of growth continues, and if 
allowance is made for a small increase in direct 
exports, some 24 million ingot tons of steel 
would be needed for 1958 and some 28 million 
ingot tons for 1962. 

The article emphasises that the first problem 
is one of space. It drops a hint that a new 
works, as opposed to extensions of existing 
plants, will have to be sited near the coast in 
populous areas in order to tap supplies of labour 
(it rightly declares that in an era of full employ- 
ment it is not possible to open up rural areas 
as was done at Corby in the 1930°s) and empha- 
sises the need to keep down transport costs 
since this country is becoming § increasingly 
dependent on imported ore. The industry is, 
in fact, more concerned about being assured of 
adequate supplies of ore and coking coal to 
maintain the prospective output required in 1962 
than it is about building sufficient capacity. 

The industry is worried about finding finance 
for an increased rate of expansion. Capital 
expenditure averaged between £50 million and 
£60 million a year between 1949 and 1954 and 
is likely to be about £80 million in 1956. To reach 
a capacity of 28 million tons in 1962 a new 
expenditure of £80 million to £120 million a year 
on the basis of current prices would be necessary. 
Since the war the industry has raised about 
50 per cent. of its capiial internally and it hints 
that if this is to be done in the future there will 
have to be a significant increase in steel prices. 
It is certainly true that this country has enjoyed 
cheap steel since the war. Official policy has 
been to keep steel as cheap as possible and to 
ration users (most inefficiently as it has usually 
turned out) by crude allocations. It would 
probably be best to argue the case for a 
higher price for steel on the issue of whether 
the free play of supply and demand should be 
allowed to ration steel for user industries than to 
allow shortages to develop without stimulating 
prices. This is the fundamental issue, not 
that profits should be raised to provide capital. 
The basic fact is that steel’s case for higher 
prices, hence higher profits, is its scarcity. If it 
were only a matter of providing capital, this 
could be found from other sources than the 
ploughed-back profits of the stee! companies. 


x *k * 


Prosperity and the Nationalised 
industries 


Although the steel industry is prepared to enlarge 
its original plans for increasing capacity, it 1s 
much concerned that the rate of development 
should not be dictated by capricious official 
policy. In the new quarterly review already 
referred to, there is an article by Mr. Roy Harrod, 
the Oxford economist, about the need to maintain 
a realistic, skilfully phased rate of expansion in 
the capital goods industries. He quotes the 
recent large increase in new factory building as 
an example of a type of investment which has 
got out of hand and made a major contribution 
towards current problems of inflation. 

Not all opinion will agree with Mr. Harrod 
that the new factory “ starts * have played such 
a key role in the recent past as he assigns to them, 
but no one will quarrel with his emphasis on 
the need to adhere to realistic estimates of 
anticipated capacity for the basic industries. 
It is one of the vices of official planning that 
estimates are alternately too grandiose or 
too chicken-hearted thus stimulating violent 
unpredictable and hence wasteful changes in the 
prospects of the industries affected. It is vital 
that the basic industries, all of which are either 
nationalised or subject to some form of control, 
should have realistic estimates worked out and 
that these should be adhered to. 

The nationalised industries must fulfil a double 
role. The excuse for nationalising them was 
that they are so vital to the well-being of the 
economy that their policy could not be left to 
the decisions of individual company boards. It 
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was vital, so ran the argument, that the ex 


, nsion 
policy and the price policy of such ji; Stries 
should be subject to governmental ntrol 
Because they are subject to such control . ey are 
obviously a means of influencing indus: , as q 
whole if the Government wishes to stim. ate or 
retard industrial production. It is cles from 
this that the technique of controlli 2 the 
nationalised industries is as yet only in jts 
infancy. Their expansion programn for 
example, must be planned with a licious 
mixture of courage and realism so that | dustry 


at large gets the supply of basic materials ang 
services which it needs. At the same time these 
basic industries can be used for stimulating or 
contracting industrial activity. A realistic policy 
for the nationalised industries is therefore an 
amalgam of decisions to preserve the best 
interests of each of those industries and the 
requirements of the nation’s capital investment 
programme. 


x 2 & 
Black Days for Coal 


The announcement that coal output for 1955 
was 2 million tons lower than in 1954 comes as 
no surprise to anybody. The industry last year 
was bedevilled by both unofficial strikes within 
the mines themselves (which are estimated to 
have accounted for a loss of over 24 million tons 
of coal) and by transport strikes in the middle of 
the year. In September last we said that it 
would need a remarkable increase in output in 
the last quarter of the year to offset these early 
losses. While production during the last few 
months has in fact been running above the levels 
in the comparable period of last year, total out- 
put at the end of 1955 stood at 221-6 million 
tons, compared with the 1954 figure of 223-6 
million. The news comes at a time when 
both the railwaymen and the miners have 
rejected the introduction of Italian labour as a 
possible solution to a growing manpower pro- 
blem which is becoming more and more serious. 

More coal is needed—and needed desperately. 
Mr. K. T. Spencer, Chief Scientist of the Ministry 
of Fuel, said last week that even when nuclear 
power is making its full contribution to the 
nation’s energy needs, it will not provide enough 
energy to satisfy demand. Faced witha rising im- 
port bill and declining output, surely the time has 
come for a more realistic attitude to the man- 
power problem on the part of the mineworkers. 

-Or is it entirely up to them ? It is possible 
to reconcile a falling labour force, a fuel efficiency 
drive and low coal prices (that is, low compared 
with other prices) only if an ambitious capital 
investment is bringing lower costs to an industry 
run by an efficient management. Obviously the 
equation is wrong at present and there is not 
unlimited time to put it right. 


= & & 


Chemicals in Western Europe 


It is well known that the chemical industry has 
expanded its capacity in this country more 
quickly than any other industry since the war. 
The large increase in production, which has been 
based to a great extent on the development of 
petroleum chemicals, has been equally impres- 
sive in other countries of Western Europe. A 
survey by the Organisation for European 
Economic Co-operation published recently esti- 
mates that whereas industrial production has 
increased by 9 per cent. in 1954, the output of 
chemicals increased by 15 per cent. By contrast, 
chemical production in the United States 
remained no more than stable in 1954. 

Most of the investment has been in petroleum 
chemicals, fertilisers, plastics materi: and 
detergents. As would be expected from ‘ve high 
rate of investment of recent years, | ere Is 
evidence of a high level of productivity Prices 
for chemicals have remained fairly stab) in the 
last few years despite the rising cos! { raw 
materials, energy and labour. 

Production has developed differently or the 
various groups of products. The hig!  °t rate 
of increase was in plastics, where outpu’ ose by 
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yne-thirc een 1953 and 1954, and _ this 
( 


upward is thought to have increased 
+ arther ‘55. Other groups within the 
per on increased their production in 
1953 an . more than the average increase of 
15 per c r the chemical industry as a whole 
were pa arnishes and potash fertilisers, in 
that orde’ —‘|’roduction of dyestuffs went up by 
13 per ce ver these two years, which is quite 
a surpris ate of increase when one recalls 
that the ie industry in Western Europe has 
not bee yarticularly resilient. It will be 
surprising | the inability of the textile industry to 
maintain output in 1955 has enabled the dyestuffs 
industry to keep its production stable. 
The report estimates that all the categories 
will show about the same rate of increase of 
output in 1955 as in 1954, except for dyestuffs 


and nitrogenous and phosphatic fertilisers, which 
are expected to slow down their rate of expansion. 
Plastics have made considerable progress in 
recent years against steel and certain of the non- 
ferrous metals, notably copper. Some of this 
successful competition has been due to the 
technical properties of plastics, but a good deal 
of it has also been due to the fact that the 
industry has been able to draw its raw materials 
from an industry, namely petroleum refining, 
which has enjoyed a very large investment of 
capital per unit of output. It remains to be seen 
in the next few years whether the economies of 
large-scale operations in the petroleum indusiry 
can offset an upward trend in oil prices which 
may well develop as the cost of extraction of oil 
increases. If oil prices do increase, the rate at 
which organic chemicals replace more traditional 
materials may conceivably be slowed down 


x *& * 
World Shipping Expands 


The sharp post-war rise in tanker building is again 
reflected in the latest Lloyd’s Register of Shipping 
Returns published recently. At the end of June, 
1955, gross tanker tonnage accounted for 26 
per cent. of the world’s total tonnage of all 
steam and motor ships. This figure compares 
with 25 per cent, in the year ended June, 1954, 
and 17 per cent. in 1939. Between June, 1954, 
and June, 1955, gross tonnage of oil tankers 
expanded by 1-8 million tons, representing almost 
60 per cent. of the rise in total world shipping 
over the year. When the present re-equipment 
and expansion plans of the major oil companies 
are complete within the next two years, this 
proportion ts likely to have risen still further. 

Total world shipping expanded by 3-1 million 
tons in 1954-1955 to a new peak of 100-6 million 
tons. Of the increase, over half was accounted 
for by registrations under the Liberian flag, 
making its fleet the fourth largest in the world 
at 4-0 million tons. This means that Liberia 
now takes the place of Panama, whose fleet was 
reduced over the year by some 168,000 tons to 
39 million tons gross. The United States fleet 
still remains the largest in the world at 26-4 
million tons (including the reserve of 14 million 
tons) despite a reduction of nearly a million tons 
in 1954-1955. Shipping flying British Common- 
wealth flags increased by 426,000 tons to 
23-2 million tons, while Germany’s fleet was 
Increased by the same amount to 2:7 million 
tons. 

The f'| in Panama’s tonnage reflects the post- 
war recession in shipbuilding in the United 
States, which is only just beginning to recover. 
Many 5A. shipowners register their ships in 
Panama ') avoid the relatively high wages which 
they Mu” pay to crews on ships registered in the 
U.S.A r the conditions of the U.S. Merchant 
Marine of 1936. The large increase in 
Liberia’ nage is mainly accounted for by 
the fac _many Greek shipowners are register- 
Ing ul ls flag to avoid the heavy taxation 
and ot strictions which the Greek Govern- 
oan eS upon its own mercantile fleet. 
Many i and Norwegian shipowners are 

that considerable savings can be 
registering ships under Liberian or 
r the same reason. 


also f 
affecte 
Other f 


This system is a useful source of income to 
small countries with poor resources, but it is an 
unwelcome development for the merchant 
services of those countries which adhere to agreed 
international standards in operating these ships. 
It is under examination by the International 
Chamber of Shipping at the present time. 
Whatever may be the cause for it, and they 
differ from one country to another, the only 
solution is a wider acceptance of international 
shipping conventions. 


xk * 
Space Flight 


That the new Astronomer Royal’s suggestion 
that space flight is ‘ utter bilge’ should have 
achieved so much publicity last week is a clear 
indication of the complete volte-face in public 
opinion during the past 20 years. In 1936 such 
a statement from an eminent authority would 
have been ignored, as it was then the expected 
reaction from the vast majority of scientists and 
engineers. 

To-day Professor R. van der R. Woolley: is 
one of the minority and his opinions would 
perhaps have been more acceptable had his facts 
been more accurate. Whilst agreeing that space 
flight was technically possible, he doubted that 
the money would be made available for such 
projects. In fact, the U.S. Government have 
already made available 10,000,000 dols. to finance 
a series of artificial satellites—the world’s first 
space-flight project. The intercontinental bal- 
listic missile Atlas is reported to have a top 
speed of 22,000 ft. per second, only 4,000 ft. per 
second less than circular velocity for an artificial 
satellite, just above the effective atmosphere. It 
would be under-rating Man’s curiosity to assume 
that Atlas will not one day be the first step of a 
man-carrying satellite vehicle. 

It is true that as we venture further into the 
future the problems and the cost of solving them 
loom yet larger. It is, however, well to remem- 
ber that impossibilities have a habit of becoming 
possibilities by the application of new knowledge. 
Surprisingly little publicity has been given to the 
fact that at least one American aircraft firm has 
a research team investigating gravity. The first 
man-carrying space ship exploring the Moon 
and planets may be quite a small inexpensive 
vessel powered by a nuclear energy source, and 
an “ anti-gravity machine.” But however it is 
done, there will be many astronomers who will 
be glad of the opportunity of visiting our neigh- 
bours in space. The British Interplanetary 
Society would agree with Professor Woolley in 
discouraging the lack of realism of the any-day- 
now boys, but his “ utter bilge’ is going too 
far. 

* & ® 


Car Race Against Time 


Three of the big five in the motor-car industry— 
Ford Motors Limited, Vauxhall Motors Limited 
and British Motor Corporation Limited—have 
announced bumper results for 1955. Ford has 
beaten all its previous records by producing 
356,000 cars, trucks and tractors in 1955, and its 
exports at 166,000 vehicles are also a record. 
Exports of commercial vehicles were up by 
51 percent. Vauxhall announce that production 
was Il per cent. up on 1954, from 129,685 
vehicles to 143,567. Exports went up by 10 per 
cent. to 77,315. These figures were achieved 
with only a small increase in capacity and the 
£36 million expansion programme will not 
affect output until 1957. By 1958, the company 
will have facilities for producing over a quarter 
of a million vehicles. B.M.C. produced 468,943 
vehicles, an increase of over 26:7 per cent. on 
1954. The company was able to export nearly 
200,000 vehicles last year, which was more than 
any other motor manufacturer in the world. 
These three manufacturers, and for that matter 
the other two big producers, are thus gradually 
building up their output to the capacity which 
the industry has planned for the late 1950's. 
For all the talk about records being broken, 
there is a touch of grimness in this race which 
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is now in progress between costs and output. 
The industry has pinned its colours to a policy 
of off-setting rising prices of bought-in materials 
by ever increasing economies of large-scale 
production. It will take all the record breaking 
the industry can muster to win the struggle. 

Between the recent encouraging trend of 
output and operation at full capacity in 1960, 
lie increasing competition in the export market 
and a problematic future in the home market. 
The combined rigours of higher purchase tax 
and less attractive hire purchase terms are already 
affecting the home market. After a phenomenal 
increase in hire purchase business in the first 
half of the year, there has been a notable slowing 
up of car sales effected in this way. In July, 
motor vehicle hire purchase contracts were 51 per 
cent. up on the year and by the end of December 
they were only 9:6 up. Compared with new 
contracts in November, the December figure 
was down by 12 per cent. There is a seasonal 
element in this drop between November and 
December and motor dealers reckon that only 
about 17 per cent. of new private cars bought 
in 1955 were obtained on hire purchase (compared 
with 14 per cent. in 1954) but this marginal 
element of uncertainty for car sales in the home 
market makes the race which the motor vehicle 
industry has set itself over the next few years 
something more than exciting, for the stakes are 
high as well as the prizes. The decision of 
B.M.C. to work a four-day week temporarily at 
Longbridge and a similar announcement by 
Rootes last week-end show that the short-term 
prospects of the car market are troubled by more 
than seasonal influences. 


x *& * 
Toroidal Engine 


The principle of the curved piston operating 
inside a toroidal cylinder has been revived in a 
new engine called the Omega, designed by the 
veteran engineer, Mr. Granville Bradshaw, who 
has been known since the first World War for 
his bold and unorthodox approach to mechanical 
problems in the vehicle field. 

His engine contains four double-ended pistons 
attached to two pairs of arms on discs which 
oscillate in opposite directions. Four lenticular 
combustion chambers are formed between 
opposing ends of the pistons as they swing 
together and away. The discs are mounted on 
concentric shafts, and linked to a two-throw 
crankshaft. Induction and exhaust take place 
through ports in the cylinder, which revolves 
at half crankshaft speed, and ignition is provided 
by a single sparking plug firing four times per 
revolution. Valve gear is eliminated, and 
besides being light and compact, the engine is 
claimed to be cheaper to make than conven- 
tional vehicle power units. Maximum revolu- 
tions of 12,000 r.p.m. and an estimated output 
of 400 b.h.p. from a racing car engine of 2,500 c.c. 
have been mentioned. A large reduction in 
internal friction is claimed, presumably by cutting 
inertia loading cn bearings and side thrust on 
pistons. 

However, the practical problems to overcome 
appear fairly serious. The development of the 
single sleeve valve for aero-engines to a state 
where it was reliable and durable probably cost 
£1,000,000 and much development would appear 
to be needed to ensure reliable distortion-free 
running from a light-alloy toroidal cylinder, 
cast in two halves, and subject to local heating. 
The curved pistons and their rings have flats 
on their inner surfaces, thus increasing sealing 
difficulties, and the rings will presumably need 
working faces which vary from concave through 
flat to convex. The seals between the revolving 
cylinder and the two discs carrying the pistons 
are subject to combustion temperature and 
pressure, and present no small problem. Many 
other mechanical, material and economic 
problems might be cited, and it may well require 
a long and expensive investment of time and 
money to convert this ingenious idea into a 
practical, commercial power unit. 
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Fig. 1 
created in the surrounding area. 





An important factor in the development of power-producing nuclear reactors is the hazard 
Run-away experiments carried out in America on the research reactor 


Borax 1, which was finally destroyed by a deliberately induced explosion (shown here at its height), 


demonstrated that water cooled and moderated reactors can be made inherently safe. 
was difficult to achieve and comparatively mild in effect. 


The explosion 
Fig. 2 shows earlier stages in the explosion. 


TESTING A REACTOR TO 
DESTRUCTION 


INHERENT SAFETY OF NUCLEAR POWER PLANTS 


Details of the construction and operation of a 
nuclear which was made to “ run away ~ 
in more than 200 safety experiments, were given 
hy Dr. Joseph R. Dietrich, of the Argonne National 
Laboratory, U.S.A., at the International Confer- 
ence on the Peaceful Uses of Atomic Energy last 
fugust (Paper 481). The reactor was finally 
destroved by a deliberately induced explosion, and 
the following article is an account of that experi- 
prient, 


reactol 


AL TOMATIC SHUT-DOWN 
An experimental reactor, known as Borax I, 
was constructed in 1953 by Argonne scientists 
and engineers at the United States Atomic 
Energy Commission's reactor testing station in 


Fig. 2 


Scenes from a motion-picture record of the reactor destruction experiment. 


Idaho. Tests, which were conducted on it over 
two years, have shown that a properly designed 
water cooled and moderated reactor, if allowed 
to get out of control, will automatically shut 
itself down before excessively high temperatures 
would cause its destruction. This series of tests 
is regarded as being of great importance to the 
future development of reactors for electrical- 
power production. 

In general it can be said that the reactivity of a 
reactor will be related to its power level once the 
power has become sufficiently high to cause 
significant changes in the temperatures of the 
reactor parts. At moderate power levels this 
dependence can be such as to cause the reactivity 
either to decrease or to increase with power level, 


(a) Zero minus ten. 
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according to the design of the particul: 


factor: 
but eventually at some power level any — in-away 
reactor will become subcritical, thro: 4 some 
degree of self-disintegration, if not Other 


means. The safety question hinges on the 


degree of violence attained by the ene: 


release 
before shut-down occurs. 

The more important ways by which }) creasing 
power can cause a reactor to lose reaci vity are 
by expansion of the fuel, by heating anu expan- 
sion of the moderator, and, if strong ‘csonance 
absorbers are present, by Doppler broadening 


of the resonances. In many cases, the unknowns 
in the magnitude of the applicable effects and jp 
their speeds of operation make safety evaluations 
quite uncertain. The most straightforward way 
of determining the unknown aspects of the 
reactor shut-down process is by observing 
experimental run-aways of actual reactors. Tests 
of this kind were carried out in the solid-fye 
water-moderated reactor, Borax I. 


SIMULATED ACCIDENTS 

The reactor comprised a core assembly of 
plates made from an alloy of enriched uranium 
and aluminium, clad in aluminium and immersed 
in water inside a steel tank or reactor vessel. 
The reactor vessel stood inside a larger open 
tank which was partially buried in the ground, as 
can be seen in Fig. 3. Earth was piled around 
the protruding section of the tank for shielding 
The reactor was remotely operated from a 
control station 1} miles away. 

The experiments simulated hypothetical reactor 
accidents such that the cadmium control rods, 
which normally hold the reactor power to a safe 
level, suddenly lost control and allowed the 
power to increase at a rapid rate. The reactor 
was provided with five neutron-absorbing contro! 
rods, one of which could be ejected rapidly 
downward out of the reactor core under the 
influence of strong springs and gravity. 

The reactor was made critical at a very low 
power with this rod inserted to some pre-selected 
position in the reactor, and with the remaining 
control (shim) rods more or less fully withdrawn 
from the core. The main rod was suddenly 
ejected and the reactor power was allowed to rise 
at an exponential rate. Eventually, the reactor 
poduced sufficient steam to check the rise of 
power, and, in fact, reduced the power to a low 
level. After a period varying from | to 20 
seconds, the shim rods were dropped into the 
core to terminate the experiment. 


POWER REDUCED BY STEAM 
FORMATION 
Photographic records of the experiments 
showed that an instant after the centre rod had 
been dropped, the inside of the tank was illum- 
inated by a flash of light which originated in 
ionisation and Cerenkov radiation as the reactor 
power reached a high value. Heat, liberated by 
the fission of uranium atoms, caused steam 10 


(b) With the removal of the control rod a flash 


of light lasting three-thousandths of a second was observed and almost immediately a dark-grey column of smoke rose to a height of more than 80 ft. 
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Fig. 3 Cut-away drawing of the experimental reactor Borax | which com- 
prised a core assembly of plates made from an alloy of enriched uranium 
and aluminium. To initiate the tests one of five cadmium control 
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rods could be rapidly ejected from the reactor core by strong springs 


and gravity. Prior to the destruction test more than 200 run-away 
experiments had been carried out; these showed that the reactor tended to 
shut down automatically when allowed to get out of control (see Fig. 4). 


form around the fuel plates and the resultant 
absence of neutron-moderating water immediately 
reduced the reactor power to a low level. 

Shorily after the light flash—when the reactor 
power had already been reduced by steam 
formation—the water surface was agitated as 
water was expelled from the reactor core by 
steam. The effectiveness of steam formation as 
a safety mechanism depends, of course, on the 
speed with which it is formed. In the earlier 
experiments, the reactor power increased by a 
factor of 10 in about 0-05 of a second. 

Further experiments were conducted in which 
the power was increased tenfold in slightly more 
than one-hundredth of a second. These experi- 
ments were mechanically more violent than the 
earlier ones, and caused the expulsion of steam 
and water from the reactor tank as shown in 
Fig 4. Water was thrown to a height of about 
30 ft.. and the pressure in the reactor core 








arising from the rapid acceleration of water was 
sufficiently high to deform the fuel plates. 
Despite this mechanical damage, the maximum 
temperature reached by the fuel plates (about 
640 deg. F.) did not approach their melting 
point. 

FUEL PLATES MELTED 

It was finally decided that the reactor should 
be sacrificed in an experiment which would be 
violent enough to melt the fuel plates. This 
test was conducted on July 22, 1954 (Fig. 2a, 
b and c, and Fig. 1). The ejection of the rod 
required only about 0-2 seconds and the rod was 
about 80 per cent. out of the core when the 
reactor power reached its peak value. 

In a very short time after the release of the 
central control rod, waich was accompanied 
by a flash of light lasting three thousandths 
of a second, a columa of dark-grey smoke 


Fig. 2 (c). A part of the 
rectangular box which 
had housed the control 
equipment can be seen 
directly above the earth 
shield; the light coloured 
objects are believed to be 
fragments of the uranium- 
aluminium fue! plates 
burning in the air. <A 
fourth shot in the 
series appears in Fig. 1, 
where the explosion 
is shown at its height. 








Fig. 4 Reactor shutting itself down by water expulsion after being made 
super-critical. The absence of water moderator resulting from explosion 
or steam formation safely reduces the power to a conveniently low level. 


was ejected from the reactor to a height of about 
80 ft. (Fig. 25). Shortly afterwards, the sound 
of a medium sharp detonation reached the 
control trailer. In a few seconds the smoke 
cleared away, and it was apparent that the entire 
superstructure of the reactor, containing the 
control rod mechanism, had been carried away 
(Fig. 2c and Fig. 1). The maximum power 
achieved was over 10,000,000 kW. 

The results of the experiment were as expected. 
Most of the fuel plates were melted and the 
pressure resulting from the molten metal in 
contact with water had burst the open reactor 
tank, carried away the control-rod mechanism, 
and ejected the remains of the reactor core high 
into the air. Most of the fuel element fragments 
fell to earth within a radius of 200 ft. and there 
was no appreciable radioactive fall-out at dis- 
tances greater than a few hundred feet. 


MILD EXPLOSION 


Although the reactor was destroyed, the 
explosion was a relatively mild one, comparable 
to that which could be produced by a few pounds 
of T.N.T. The catastrophic release of energy 
characteristic of ‘nuclear devices’ was pre- 
vented by the inherently safe characteristics of 
the reactor, even though the planned * accident ” 
was much more severe than any that might occur 
in operation. Results of these studies are 
believed to point the way towards more econ- 
omical power reactors through minimisation of 
the hazard problem, simplification of reactor 
design, and reduction of the temperature 
demands on reactor materials. 


x* k * 
CEMENT PRODUCTION IN 1955 


Portland cement production for the year 1955 
amounted to 124 million tons, of which 
103 million tons were delivered to the home 
market. Both these totals, reports the Cement 
Makers’ Federati'on, are the highest ever and 
continue the record of increased production 
and home deliveries for the tenth consecutive 
year. Home deliveries exceeded those for 1954 
by 680,000 tons. Exports for 1955 equalled 
those for 1954 at 1} million tons. 
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PERSONAL 


On account of the increasing pressure of his duties 
in the Powell Duffryn Group and elsewhere, Sir 
Henry WILSON SmitH, K.C.B., K.B.E., has resigned 
from the board of the Mobil Oil Co. Ltd., Caxton 
House, Westminster, London, S.W.1, with effect 
from December 31, 1955. 


Sir Ivor Cox has become deputy chairman of 
A.E.1. Overseas Ltd., as from January 1, and will 
be succeeded as group managing director by 
Mr. F. J. E. Tearte, who also becomes a director of 
Associated Electrical Industries Ltd 


Lorp Rerrn, G.C.V.O., G.B.E., C.B., T.D., and 
Mr. H. N. Hume, C.B.E., M.C., have been re-ap- 
pointed chairman and deputy chairman, respectively, 
of the Colonial Development Corporation for a 
further period of three years from April 1, 1956, to 
March 31, 1959. 


Mr. H. W. Boswortu has retired from the chair- 
manship and from executive duties on the Lancashire 
Dynamo Group after more than 50 years of service. 
Sir Percy Mitts, Bt., K.B.E., is the new chairman 
and Mr. STANLEY STEWARD, C.B.E., M.1.Prod.t 
the new group managing director. 


Mr. G. R. MARSH, managing director of Wickman 
Ltd., Banner-lane, Tile Hill, Coventry, retired on 
December 31, 1955, but will remain a director in 
a consulting capacity. Mr. E. A. Hyper has been 
appointed managing director in succession to 
Mr. Marsh, and Mr. W. V. HopGson has been 
appointed deputy managing director. Mr. C. F. 
Watts has been appointed financial controller and 
Mr. H. B. Morris secretary of the company. 

BriGapierR L, H. McRosert, C.B.E., T.D., D.L., 
4.C.A., has been appointed a member of the Develop- 
ment Areas Treasury Advisory Committee in 
succession to Mr. T. H. SUMMERSON, who has resigned 
owing to the pressure of other business. 

Mr. D. P. C. Neave, vice-chairman of the Consoli- 
dated Zinc Corporation Ltd., has been elected 
chairman of the Zinc Development Association, 
34, Berkeley-square London, W.1, as from January 1, 
in succession to Mr. Wittiam Mure who will 
continue as a member of Council of the Association, 

REAR ApMIRAL (E) I. G. MacLean, C.B., O.B.E., 
who recently retired from the post of Deputy Engineer 
in Chief of the Fleet, has joined the Brush Group 
Ltd. as director of marine development. 

Mr. R. W. Haywarb, A.M.1.E.E., senior branch 
manager of Cantie Switches Ltd., relinquished this 
appointment on December 31, 1955, to practise on 
his Own account as an engineering consultant. 
Mr. Hayward’s successor is Mr. F. Nye, hitherto 
deputy London manager. 


Dr. J. A. SHercuire, M.A., Dr. D. B.C. Taytor, 
Mr. J. L. Reppaway, M.A., Mr. R. W. Grecory, 
B.A.. Mr. K. L. JOHNSON, M.A., and Dr. O. H. 
Wyatt, M.A., have been appointed University 
lecturers in the Department of Engineering in the 
University of Cambridge with tenure from January 1, 
1956, for three years. Mr. M. G. Barker, M.A., 
has been re-appointed a University lecturer in 
agricultural implements and machinery with tenure 
from July 1, 1956, to the retiring age. Mr. E. P. 
Sutton, M.A., has been appointed an assistant 
director of research and Dr. T. BROOKE BENJAMIN 
a senior assistant in research, in the Department of 
Engineering; both appointments are for five years. 

Mr. R. W. AsguitH, M.1.P.E., and Mr. G. E. 
HicKMAN have relinquished their appointments as 
joint. managing directors of Drummond-Asquith 
(Sales) Ltd., subsidiary company of the Asquith 
Machine Tool Corporation Ltd., Highroad Well, 
Halifax. They have been succeeded by Mr. W. G. 
Hunt and Mr. A. D. GeorGe. Mr. R. W. Asquith, 
however, will continue as chairman of the board and 
Mr. G. E. HICKMAN as a director. 


Mr. T. G. Quinney has been released from the 
board of Drummond-Asquith (Sales) Ltd., King 
Edward House, New-street, Birmingham, 2, to 
enable him to take up the appointment of managing 
director of A.M.T. (Birmingham) Ltd., Birmingham. 

Mr. W. CiirtorD LONG, Mr. FREDERICK BROWN 
and Mr. T. M. Ettior, who have been special 
directors of Arthur Lee & Sons, Ltd., Sheffield, for a 
number of years, have been appointed to the board 
with effect from January 1. They have also been 
appointed directors of Arthur Lee & Sons (Hot 
Rolling Mills) Ltd., and Arthur Lee & Sons (Cold 
Strip) Ltd., from the same date. 

Mr. C. M. Stocomse has been elected to the board 
of Samuel Fox & Co. Ltd., Stocksbridge Works, 
near Sheffield. Mr. A. C. Britrtey, hitherto in 
the United Steel Companies, Ltd., export depart- 
ment, has been appointed to succeed Mr. J. H. 
GOODLAD as light-steel sales manager with effect 
from January |. 


Mr. S. BARLOW, manager of the bridge and con- 
structional works of Dorman Long (Bridge and 
Engineering) Ltd., Middlesbrough, has been ap- 
pointed general manager of the structural activities of 
that company. Mr. E. Ipporson, chief structural 
engineer at the firm’s Britannia Constructional Works, 
Nine Elms, London, S.W.8, has been made manager 
of these works. 


British Industrial Plastics Ltd. announce that 
Mr. F. E. Mitts, until recently sales director and 
general manager, has been made managing director 
of B.I.P. Engineering Ltd., Streetly, Staffordshire. 

Mr. T. D. OuGu, B.Sc., A.M.I.1.A., works mana- 
ger, Plymouth, has been appointed to the new position 
of general works manager, Acheson Colloids Ltd. 
He is succeeded by Mr. H. G. Davis, B.Sc., previ- 
ously deputy works manager at Prince Rock, Ply- 
mouth. 

Mr. A. R. M. Geppes, O.B.E., a director of the 
Dunlop Rubber Co. Ltd., has been elected chairman 
of the Council of the International Road Federation 
Ltd., 18 South-street, London, W.1, for 1956. 


Mr. R. S. SeaRLe has been appointed assistant 
managing director of Parsons Chain Co. Ltd. and 
their subsidiary company British Wire Products Ltd. 


Mr. P. NeLtson Gracie has been appointed senior 
liaison officer to Folland Aircraft Ltd., Hamble, 
Southampton, in succession to Group CAPTAIN S. O. 
Tupor, D.F.C., who has resigned. 


Mr. G. W. G. Tew, M.A., A.M.I.Mech.E., 
A.M.I.Loco.E., has been appointed works manager, 
Wolverton Carriage and Wagon Works, British 
Railways, London Midland Region. 


Mr. Mies B. Reip has resigned his directorship 
of Stephenson Clarke Ltd., to enable him to devote 
more time to his duties in connection with his director- 
ships of Powell Duffryn Ltd., the Mobil Oil Co. Ltd., 
and other companies. 


Mr. R. H. StuBiINGTON, B.Sc. (Eng.), the son of 
the chairman and managing director of Merry- 
weather and Sons, Ltd., fire engineers, Greenwich 
High-road, London, S.E.10, has been elected a 
director of the firm. 


The board of Beck & Co. (Meters) Ltd. announce 
that Cotonet C. A. Hunt has relinquished his 
appointment as joint managing director but con- 
tinues as a member of the board, and that Mr. 
T. P. A. GALLOway becomes sole managing director. 
Mr. F. C. Harris has joined the board as sales direc- 
tor and Mr. O. S. M. RAw as works director. 


Mr. L. F. Everarb, service director, has been 
appointed parts and service director for H. Leverton 
& Co. Ltd. Mr. C. W. Bruce has been appointed 
parts manager for the Spalding Depot. 


Mr. C. J. WriGuHT has been invited by the Iranian 
Government to act as adviser on the expansion of 
existing refinery facilities in North West Iran. He 
has also been invited by an international group to 
act as consultant for a new refinery project in North 
West India. 

Mr. H. R. Byers, sales manager, has been ap- 
pointed a special director of William Beardmore & 
Co. Ltd. 


Mr. S. A. LANE has resigned his directorship of the 
Brush Group Ltd, on medical advice, but his services 
will continue to be available in a consultative capacity. 


Mr. S. E. WiLLeTr was appointed managing 
director of Clayton Dewandre Co. Ltd., Titanic 
Works, Lincoln, on January 1. Mr. S. J. BARNES 
was appointed manager on that same date. 


Mr. E. S. Pearson, director of Clarkson (Engi- 
neers) Ltd., Nuneaton, has been appointed deputy 
chairman of the board of directors. 


* * 


COMMERCIAL 


THe ExpaNnpep Metat Co. Ltp., of London 
and West Hartlepool, have acquired the whole of 
the share capital of the CRessALL MANUFACTURING 
Co. Ltp., Birmingham. COoLOoNeL H. F. G. LANGLEY, 
C.B.E., and Mr. W. F. KNiGHT of the Expanded 
Metal Co. have been elected to the board of the 
Cressall Manufacturing Co. 

THE GOoDYEAR TYRE AND RuBBER Co. Ltp. 
have appointed McCNeILL ENGINEERING LtTD., 78 
Duncrue-street, Belfast, sole distributors of industrial 
rubber products throughout Northern — Ireland. 
Similarly, ROLKIN-SHAKESHAFT LTpD., 324 Deansgate, 
Manchester, 3, have been appointed sole industrial 
rubber distributors for the North-West. 


Major Cyrit DENNIS announces the establishment 
of his firm, Cyrit DENNIS AND Associates, who will 
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engage in business as advisory sales con ants at 
Morris House, | Jermyn-street, Lond S.W 7 
(Telephone TRAfalgar 7393.) se 

THe BirtLEY Co. Ltb., Birtley, Co durham 
subsidiary company of the Birmingham §;._ | Arms 
Co. Ltd., have concluded an agreen, with 
CALoriFic APPLIANCES LTD. to manufact at the 
Birtley Works, the De Poray Field Tube } iler. 

THERMALITE LTpD. and INTERNATION -YTONG 
have announced the association of the two c npanies 
in the manufacture of load-bearing and sulating 
cellular-concrete building blocks in ¢| United 
Kingdom. In view of this association, 1} ermalite 
Ltd., Shepherds House-lane, Earley, Reading 
Berkshire, have decided to rename their produc 
** THERMALITE-Y TONG.” 

PLINT AND PARTNERS LTD., consulting engineers 
have established a laboratory for research develop- 


ment and design in mechanical engineering, includ. 
ing internal-combustion engines, at Blakes-road. 
Wargrave, near Reading, Berkshire (Telephone: 
Henley-on-Thames 1215). The directors of the 
company are Mr. M. A. PLINT, B.Sc.(Eng.,), 
A.M.1.Mech.E. (managing), Mr. K. J. Davirs. 
B.Sc.(Eng.), Mr. J. W. IRLAM, Mr. H. Sanperson 
and Masor-GeNneraL A. R. VALoN, C.B., OBE. 
M.C., M.I.Mech.E. (chairman). 


SHEEPBRIDGE EQUIPMENT LTD. are to manufacture 
the SCHAFFER POIDOMETER in England. This is an 
accurate feeder-weigher for handling all crushed. 
granulated or pulverised matter. 

Kerry's (GREAT BRITAIN) LTb. have been appointed 
distributors to the motor trade of the complete range 
of lubrication and vehicle-servicing equipment and 
accessories produced by TecALemit Ltp., Plymouth 
and Brentford. . 


THE SinGerR Morors Ltp. have become a 
member of the Rootes Group, Devonshire House 
Piccadilly, London, W.1. 


As mentioned on page 810 of our issue of Decem 
ber 16, the ATLAS Ditset Co. Lrp. have changed 
their name to ATLAS Copco (GREAT Britain) Ltp 
As from January 1, all the firm’s companies, through- 
out the world, will carry the name Atlas Copco 
with a reference, in most cases, to the country in 
which the company is registered. 


By agreement with E. C. BRown & Co., 4 St. Mary 
Axe, London, E.C.3, which firm have acted as 
London agents for the ASTON CHAIN & Hook Co 
Ltp., Erdington, Birmingham, for more than 50 
years, the latter company have established a London 
branch office at 49 Conduit-street, W.1, with Mr. 
J. H. RANDALL as manager. 


A. C. WILSON AND PARTNERS LTD. (in association 
with the Power-GaAs CorporaTION Ltp.), Design 
House, The Mall, Ealing, London, W.5, have been 
appointed design consultants to the UNITED Kincpom 
AToMic ENERGY AUTHORITY headquarters, Risley, 
responsible for designing and procuring plant and 
equipment to handle and manipulate radio-active 
materials. 


Acrow (CANADA) Ltp., a subsidiary company of 
the Acrow Group, is setting up a plant and housing 
scheme on a 250 acre site at Orangeville, Ontario, 
which will manufacture the entire range of Acrow 
equipment. 


An agreement has been signed between LEYLAND 
Motors Ltp., Leyland, Lancashire, and VAN 
Doorne’s AUTOMOBIELFABRICK N.V., Eindhoven, 
Netherlands, builders of D.A.F. vehicles and trailers, 
under which the Van Doorne Co. will have the right 
to manufacture Leyland Diesel engines of various 
sizes in horizontal and vertical forms, as well as the 
ALBION four-cylinder 60 h.p. unit. 

As from January 17, the new address of the Leeds 
district office of the BritIsH THOMSON-HoUSTON 
Co., Ltp., Rugby, will be St. Paul’s House, St. Paul’s- 
street, Leeds. (Telephone No. 20718.) 

G. MAuNSELL & PARTNERS inform us that their 
practice is now carried on from 7 Cleveland-row, 


London, S.W.1. (Telephone: TRAfalgar | 788.) 

The registered office of the TELEGRAPH CON- 
STRUCTION AND MAINTENANCE Co. LTD. is now al 
Mercury House, Theobald’s-road, London, W.C.! 
(Telephone: HOLborn 8711.) 

THe BrusH Group Ltp. have conc!uded an 
agreement with MAYBACH-MOTORENBAU (:.m.b.H., 
Friedrichshafen, Germany, under which t) » German 
firm have granted exclusive rights for ‘\¢ manu- 
facture, in the United Kingdom, of the Maybach 
high-speed lightweight range of MD Dic — engines 
Provision is made for these engines to | roduced 
by a subsidiary company of the Brush G’ ip, to & 


formed for this purpose. 
‘* Contracts ’’ are on page 5” 
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ART 


The reader may justifiably ask: what connection 
can there be between art and engineering? It 
is a fair question and one we should normally 
hesitate to answer. But we have it on good 
authority that a connection does in fact exist, 
and the authority in question is none other than 
The Times. Commenting on the exhibition of 
* Modern Art in the United States,” currently 
being held at the Tate Gallery, the reviewer of 
that newspaper writes: “* The technological 
drive and inventiveness which has been so 
important in the growth of American society 
has revealed itself artistically in [various] 
explicit ways. It is to be found in the harsh, 
machine-tooled industrial landscapes of Joseph 
Stella and of Charles Sheeler, in the bold, 
masculine forging of the Calder mobiles, of 
which there are two fine examples in the Tate. 
And the speed at which the continent has been 
transformed in the past 100 years accounts 
perhaps for that important stream of painting 
describing and commenting upon the changing 
face of the American scene as well as sacial 
occasions and conflicts.” After reading this 
we decided to see for ourselves. 

As we made our way to the Tate it occurred 
to us that the engineer was the representative 
ol order and organisation, the man who 
rearranged nature for social purposes; while 
the artist was notoriously the partisan of 
independence, the protagonist of revolt. In fact, 
the modern artist seemed, paradoxically enough, 
something of an iconoclast. Would the paint- 
ings we were about to see support this antithesis 
of freedom and order? Would the relationship 
between the artist and technology prove to be one 
of attack? Or would the artist have assimilated 


industrial forms and rhythms to his work? 
Our first impression was that by choosing the 
right artist almost any conclusion whatever could 


be drawn; the array of paintings and sculpture 
was utterly bewildering. There was a_ vast 
canvass that appeared to have been sprayed 


by three men with defective spray-guns; there 
was a bronze figure of a man dressed, it seemed, 
IN Nothing but a bow and a bowler hat; there 
was ntricate structure, made, the catalogue 
Stated, ‘rom welded bronze with silver, which 
reser | the steel framework for a miniature 
sky ‘r, and which we mentally renamed 

I nknown Civil Engineering Contractor.” 
We leard a young man, who was examining 
an rab on stilts, remark to his young lady: 

P poor bit of welding”; and we studied 
a etal confection that reminded us of 
the frame of a ship. 

I hadnt come here to scoff; one thing 
a ‘e had discovered was that the modern 
se made wide and various use of engineer- 
In ‘als and techniques. Another thing 
v the industrial scene was extensively 
: ' in these pictures from America. 


is Many as ten or twenty per cent. of 
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the paintings included a locomotive; in fact one 
lithograph (shown above) recalled to us the 
prints which form a familiar feature of one of our 
contemporaries; it was called ‘The Old 
Locomotive,” was dated 1906, and seemed to 
be a forerunner of the work of Emett. We 
even discerned in a panorama entitled ** American 
Landscape’ the Ford company’s monogram. 
** Factories was the title of another, and the 
painter of a series of pictures all called 
* Synchromy ~ might have some valuable advice 
to offer for the development of colour tele- 
vision. 

But these were mostly superficial links with 
engineering and technology, and to see a deeper 
connection it would be necessary to establish a 
greater sympathy with modern art. For this 
purpose we rehearsed a few of the arguments 
by which the work of contemporary painters 
was defended. One point pleasing to notice 
was that few of the abstract artists had given their 
confused and indecipherable canvasses names 
to tease the imagination and persuade us that 
we saw recognisable phantoms in their mass of 
colours, as the imaginative eye creates faces in a 
fire. Thus there were few titles like “* Turtle in 
Flight’; only such descriptions as ‘* White 
Lines” and ‘“* Number 20°—a name which 
suggested an age of automata, and also a rather 
dull honesty. 

As we looked at various examples of abstract 
art, we recalled the answer we had received when 
on a similar occasion we had inquired: *‘* What 


does it mean ?”°—‘* What does a_ butterfly 
mean, or a rose? Yet they are nevertheless 
beautiful.” Indeed, there was at this exhibition 


an exquisite and delicate cocoon of steel petals, 
called ** Sanctuary,” which may or may not have 
represented a human womb, but was truly grace- 
ful and fascinating to the eye. It would certainly 
be unwise to dismiss all modern artists as frauds, 
and the directors of art galleries as the dupes of 
cunning salesmen. 

Picasso, that name which brought a light to 
the eye of the enthusiast and wrath to the heart 
of Sir Alfred Munnings, was after all a brilliant 
draughtsman and often his gentle sympathetic 
pictures of clowns and children had called forth 
the exclamation: ** Surely that can’t be Picasso.” 
There was the anecdote which told how Picasso 
had been asked to open an exhibition of children’s 
art. ‘* Look at that,” said the proud curator as 
he showed the artist round the gallery, “ and 
she’s only nine.” ‘* Good grief!” said Picasso, 
** when I was nine I could draw like Raphael.” 

We had also been told by defenders of modern 
painting that whereas Rembrandt and the other 
old masters had sought to add force to their 
rendering of a subject by use of composition, 
colour, light and shade, the artist to-day endea- 
voured to depict the essential force without 
irrelevant subject matter—if you wanted literal 
representation you went to a photographer. 
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By this time we had almost convinced our- 
selves by such sophistries; and we decided to 
take another look, hoping the link between art 
and technology would reveal itself. Then our 
eyes lighted on a mass of tortured bronze 
entitled ‘“ Spectre of Kitty Hawk” (shown 
below). Could it be related to the triumph of 
the Wright brothers or was it just an evocation 
of a bird ? The catalogue confirmed that it 
referred to the site of the pioneer flight and noted 
that it reincarnated a pterodactyl in a crumpled 
aeroplane, “a disturbing image that haunted the 
workshop brain of the modern Daedalus: the 
myth of Icarus completes another circle, tangent 
to pragmatic America.” 

As we peered at this malevolent creature with 
its neck lowered like that of a vulture about to 
stoop on its already helpless prey, we suddenly 
recognised the anger and bitterness felt by the 
artist towards the relentless growth of machine 
civilisation. Here, presumably, was intended an 
attack on the menacing results of the Wright 
brothers’ innocent invention, a terrible mutation 
that Wilbur and Orville could never have fore- 
seen. 

Our reaction was the usual one. The scientist, 
inventor and engineer did not guide humanity, 
they merely offered wondrous gifts; that they 
were misused was no argument for withholding 
them. In fact, it was rather the artist's job to 
open people’s eyes to the consequences of what 
they did, and if he had some complaint, then the 
fault was largely his. 

Nevertheless, the artist had perhaps given a 
valid warning. It had been said that the artist 
was a mirror for mankind; he helped us to see, 
and above all to see ourselves. If the works of 
modern artists were redolent of fraud, pettiness, 
cynicism and self-deception, then these were the 
qualities which we most displayed. Even the 
abstract squares and splashes of colour seemed 
to suggest that the artist had adopted the regular 
forms of the modern material world, which now 
encased him like a strait-jacket. Art had to 
be about life and life was dangerously approach- 
ing an inhuman state of mechanism; even our 
entertainment was passive—a drug to keep us 
happy. If so, then engineers were as much 
responsible as anyone else; and because in a 
technological age the engineer’s opinion was 
respected, had he not a greater share of 
blame ? 

This was what the artist seemed to have said; 
we went away wondering if what he said was 
true. 








‘* Spectre of Kitty Hawk,” 1946-7, by Theodore 

J. Roszak; welded and hammered steel brazed 

with bronze and brass. The lithograph shown 

at the top of the page is ‘* The Old Locomotive” 
by Lyonel Feininger. 
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HY DRO-ELECTRIC 
WORK IN SCOTLAND 


Mr. A. A. Fulton, general manager of the 
North of Scotland Hydro-Electric Board, has 
reported that the aggregate generating capacity 
installed by the Board during 1955 was 128 MW 
and another 70 MW is nearly ready to come into 
operation. The very dry season, particularly 
in the eastern half of Scotland, necessitated 
careful husbandry of resources and a reversal of 
the flow of energy from the south to the north. 
THE LAWERS SCHEME 

The Lawers scheme, on which constructional 
work was started in 1951, is designed to develop 
the resources of the Breadalbane district of 
Perthshire between Loch Earn, Loch Tay and 
Glen Lyon, and will comprise eight power 
stations with a total installed capacity of 119 MW 
and an estimated average annual output of 
384 million kilowatt-hours. 

Rainfall will be collected from a catchment 
area of 174 square miles comprising the Ben 
Lawers range of peaks along the northern shores 
of Loch Tay at heights of from 1,720 to 1,850 ft. 
above sea level and will enable about 80 million 
kilowatt-hours of the total to be generated. 
Water will be diverted from this high level through 
13 miles of collecting aqueducts into Lochan na 
Lairige, lying 1,620 ft. above sea level on the 
pass between Loch Tay and Glen Lyon. This 
loch is being enlarged into a reservoir by con- 
structing a buttress dam 1,250 ft. long and 
130 ft. high across its southern end. The dam 
will raise the level of the loch by 90 ft. and will 
provide a storage capacity of 460 million cub. ft. 
Water will be carried from it through a low- 
pressure pipe-line, a tunnel and a high-pressure 
pipe-line to Finlarig power station on the shore 
of Loch Tay giving a head of 1,360 ft., which ts 
the highest so far utilised by the Board. The 
main contractors for this part of the work are 
the Cementation Company, Limited, Doncaster. 

The Finlarig station will be equipped with 
two twin-jet overhung Pelton turbines with a 
combined output of 42,000 h.p. Between 
these two turbines will be a 30 MW alternator, 
which is the largest of its type to be installed in 
this country. The station will contain apparatus 
which will enable the set to be started auto- 
matically either locally or from a control centre 
in Glen Lochay, and the electricity generated 
will be transmitted to a switching station in 
Glen Lochay, near Killin, where it will be fed 
into the Highland grid. 

In building the scheme four miles of public 
road have been reconstructed and 24 miles 
of new access road have been built. 


The civil engineering consultants for this 
scheme are James Williamson and Partners, 
and the electrical consultants are Merz and 


McLellan 


QUOICH STATION 


The Quoich power station, which is the upper 
station of the Glen Garry scheme, was placed 
in service during 1955. It is supplied with 
water from a reservoir formed by constructing 
a rock-fill dam, 1,000 ft. long and 122 ft. high 
to spill level, across the each end of Loch Quoich 
and by two concrete gravity dams at the water- 
shed, which prevent water spilling down to 
the west coast. The reservoir is connected to the 
power station, which contains one 22 MW set, 
through a tunnel nearly 3 miles long. 

The civil engineering consultants for the 
Garry scheme are Sir William Halcrow and 
Partners and the electrical consultants are 
Kennedy and Donkin. The main civil engineer- 
ing contractors are Richard Costain, Limited, 
London, S.E.1 

The first machine in the Errochty station, which 
forms part of the Tummell-Garry scheme, was 
also commissioned. This station, which will 
eventually contain three 25 MW sets operating 
under a gross head of 610 ft., is supplied with 
water through a six-mile tunnel from Glen 
Errochty, near Trinafour. At this point a new 


. 


reservoir is being formed by a diamond-headed 
buttress dam 1,310 ft. long and 127 ft. high, work 
on which is still in progress. 

Another station opened in the early part of 
the year was that at Clachan, which has a 
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capacity of 40 MW, while a second 7-5 ) W ge 
was put on load at Torr Achilty, which orms 
part of the Conon Valley scheme. The  4kw 
power station in the Mullardoch tunne! /f the 


Glen Affric scheme was also commission: 


ENGINEERS AND TECHNOLOGISTS IN 
RUSSIA 


The report on Soviet professional manpower* 
which has been published in the United States 
provides a comprehensive survey of Russian 
educational methods and makes some estimates 
of the present numbers of professional and 
technical personnel in the Russian economy. 
Post-school education in Russia is mainly 
divided into two streams leading to professional 
or semi-professional status respectively. The 
former, known as Higher Education, is carried 
out in universities, of which there are 33, and in 
technical institutes of varying degrees of specialis- 
ation, of which there are 800. In these an engi- 
neering course leading to a certificate which 
appears to correspond at least to a pass degree in 
this country, and probably in many cases to an 

* Soviet Professional Manpower. 
Witt. 
Ec. 


) By Nicholas De 
National Science Foundation, Washington, 
U.S. Government Printing Office. (1.25 dols.) 
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honours degree, takes five to five and a half 
years. Semi-professional training takes place 
in secondary semi-professional schools which 
give a specialised education mainly to those who 
have left the ordinary secondary schools after 
seven years (i.e., normally at 14 years of age) 
instead of the full ten years of those going on 
to higher education. The engineering course in 
these schools is four years and the instruction 
is of a practical nature in a narrow specialisation, 
Over a thousand separate specialisations are 
dealt with in these schools which, in addition to 
producing engineering technicians, turn out 
teachers for the lower school grades, medical 
ancillaries and so forth. Competition for entry 
to all these institutions is very keen and selection 
is by competitive examination which is becoming 
less and less influenced by political and personal 
factors. In addition to full-time education 
there are a considerable number of extension 
students who take courses by correspondence, 
with some personal tuition and_ laboratory 
work. : 

Two charts pub ish d in the report and r_pro- 
duced here with acknow.edgment illustrate the 
rapid growth in numbers that has taken place since 
the first five-year plan and, particularly, since 
the war. In 1954 the number graduating in 
engineering from higher educational establish- 
ments was 53,000 and was only exceeded by 
teachers, of whom there were 70,000. Graduations 
from the specialised engineering schools (tech- 
nicums) exceeded 250,000 by 1953-54, but this is 
thought to be inadequate as it is considered 
necessary to raise the ratio of trained semi- 
professionals to professionals. In engineering, 
in 1954, this figure was 1-3 to | and it is planned 
to raise it to 3 or 4 to | by increasing the intake 
into the technicums, some of which are recruiting 
secondary school pupils who have completed 
the 10-year course normally leading to a higher 
educational establishment. 

An attempt has been made in the report to 
estimate the total number of professional 
engineers, technologists and technicians now 
employed in Russian industry. During the 
26 years 1928-54, Russian higher educational 
establishments trained about 2,660,000 profes- 
sionals in all fields, and about 4,510,000 semi- 
professionals graduated from the specialised 
schools. Of these, engineers and technologists 
comprised 682,000 and engineering and indus- 
trial technicians 1,218,000. Out of the total for 
all personnel, 32 per cent. were trained for 
teaching, 27 per cent. for engineering or industry, 
20 per cent. for medicine and 13 per cent. for 
agriculture. Taking account of deaths and 
other losses it is estimated that in 1954 there 
were about 6 million trained specialists in the 
national economy, including about 540,000 
professional engineers and technologists and 
over a million technicians. Between 1930 and 
1950 the number of professional engineers 
per 1,000 production workers rose from 7 to 28, 
and of technicians from 8 to 37; since then the 
number has been rising rapidly. In 1950, 
however, still half the technical and managerial 
personnel in Russian industry had reached 
their positions from the shop floor, w thout 
formal training. The proportion of formally 
trained engineers and technicians is — )-day 
about as high as in the United States an. cef- 
tainly more than double what it is in this co ntry, 
and the difference will widen greatly in th next 
few years. 

The leading article in this issue comm ‘S on 
the report, 
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Fuel Con. »ation and Productivity. B.P.C. Action 
Pamp No. 5. British Productivity Council, 
MT reet, London, SW. (9d.) 

In this thlet the British Productivity Council 

sets oul main points which managements need 

to look f they are to make sure that their fuel 


costs are cut to the minimum. Although it is 
pointed oul that savings can usually be made at many 
points besides the boiler-house, stress is laid on the 
need for ‘rained firemen, and details are given of 
courses available for them. Notes are also given on 
the advisory services available to industry from the 
National Industrial Fuel Efficiency Service and the 
Federation of British Industries, and on the Govern- 
ment Loan Scheme which is designed to help firms to 
finance the installation of equipment to secure more 
economical use of fuel. 





































Manual of Technical Reference of the Cold Rolled 
~ Sections Association. Cold Rolled Sections Asso- 
ciation, Lombard House, 144 Great Charles-street, 
Birmingham, 3. (42s.) 


The manual introduces cold-rolled sections as a new 
industrial material made from any metal with 
sufficient ductility, the metal usually being steel. 
All classes of structural work form an important 
application of such sections, though the motor and 
aircraft industries are other fields in which they have 
found successful uses. The manual outlines the 
characteristics of the materials used and gives the 
tolerances permitted on the steel strip. The rolling 
process and the subsequent machine operations are 
described, and typical section profiles and fabrication 
into finished parts are illustrated. Protective treat- 
ments are also discussed. The manual concludes 
with general information tables, fold-out drawings 
and photographs of finished products, as well asa 
bibliography. 


Statistical Year Book for 1954: United Kingdom 
Statistics. (7s. 6d.); and Statistical Year Book 
for 1953: Overseas Countries. (15s.) British Iron 
and Steel Federation, Steel House, Tothill-street, 
London S.W.1. 

As has been the case with previous issues of this 
Year Book, the present volumes contain detailed 
data and analyses, in tabular form, regarding the 
production of iron ore, the consumption of coal, 
coke and refractories, and the production of pig 
iron and ferro-alloys, steel ingots and castings, 
wrought steels, iron castings, wrought iron and other 
materials. Statistics regarding such matters as 
employment, prices, and imports and exports are also 
included. In the volume dealing with the United 
Kingdom industry, a table giving particulars of sinter 
plants appears in the Year Book for the first time. 
In the volume dealing with overseas countries, world 
production figures are dealt with first; then follow 
data concerning individual countries. These are 
listed in alphabetical order, commencing with 
Algeria and ending with Yugoslavia, one country, 
Venezuela, being included for the first time. 


Modern Clocks: Their Repair and Maintenance. 
By T. R. Ropinson. Third edition. N.A.G. Press, 
Limited, 226 Latymer-court, London, W.6.  (30s.) 

This is the third and revised edition, and describes 
how to judge the quality of a clock; this is useful for 
both retailer and buyer. It describes the actions of 
various mechanisms, as are used in spring and 
electric clocks; hints on points of possible failure are 
also given and measures for repair are suggested. A 
range of modern clock movements is illustrated at 


the end, and also some movements no longer in 
production 


The Book of the Lathe : A Practical Handbook for 

All Centre-Lathe Users. By C.T. Bower. Odhams 
ry Limited, 96 Long Acre, London, W.C.2. 

2S.) 
This book deals with the modern centre lathe and 
explains in detail its points of interest. It gives 
advice ihe choice of a lathe and discusses its care, 
protect ind adjustment. Two-thirds of the book 
are dev od to various turning processes and informa- 
tion ¢ ‘achments and labour-saving devices. 


= ‘acturers Manual: The Official Register of 
. 


‘tonal Union of Manufacturers, 1955. 
y and Company, Limited, The Worcester 
rcester. (30s.) 

il, as its sub-title states, is an official 
the National Union of Manufacturers, 
nbers number 7,833. It contains an 
| list of members, and of products, as 
mation on the Council and Committees 
), United Kingdom Trade Commissioners 
al Trade Correspondents, information 


for travellers going abroad (listed according to 
country), principal Overseas banks, and miscellaneous 
information for shippers. 


Modern Petrol Engines : With Special Reference to 
Automobile, Aircraft and Stationary Types. By 
ARTHUR W. JuDGeE. Second edition revised. 
Chapman and Hall, Limited, 37 Essex-street, Lon- 
don, W.C.2. (56s.) 

This book is devoted exclusively to the petrol engine, 

and contains much up-to-date material added to the 

first edition. The author opens with notes on the 
combustion process and the thermodynamics of the 
petrol engine and continues with chapters on the 
performance and methods of obtaining maximum 
output. This is followed by chapters on cooling 
and carburation, and then special types of two-cycle 
engine are considered. There are also chapters on 
lubrication and detonation, and the book closes with 

a chapter on engine developments in which are 

described some special types of engine. 


Report on the Derailment which occurred on June 21, 
1955, between Huntingdon and Offord and Buckden 
in the Eastern Region, British Railways. Ministry 
of Transport and Civil Aviation, Railway Accidents. 
H.M. Stationery Office, Kingsway, London, W.C.2. 
(9d.) 

It was concluded that the derailment was caused 
by the defective condition of the 21st wagon. The 
looseness of the spring shoes combined with the 
uneven loading would have permitted excessive 
oscillation and diagonal pitching to take place, 
especially when the train was running freely with the 
engine coasting. 


Report of H.M. Chief Inspector of Mines for the 
Year 1953. H.M. Stationery Office, Kingsway, 
London, W.C.2. (3s.) 

Report submitted to the Minister of Fuel and Power 

in accordance with the requirements of the Coal 

Mines Act, 1911. Details of number of mines at 

work and inspections made. Statistics of accidents 

and accounts of those of special significance under 
the headings of explosions, fires. compressed air, 
explosives and electrical. Matters relating to fire- 
damp and ignition hazards, fire prevention and 
protection, underground haulage and transport, 
rescue services, training, and dust prevention and 
suppression are also dealt with. The period covered 
is 1953. 


International Symposium on Non-Destructive Testing 
of Materials and Structures. Complete report in 
two volumes. J/nternational Union of Testing and 
Research Laboratories for Materials and Structures 
(RILEM), 12 Rue Brancion, Paris, 15°. (2,000 
francs; 1,400 francs to members.) 


These two volumes contain the texts of papers on the 
non-destructive testing of concrete read before a 
symposium held in Paris in 1954. (The text of these 
reports is in English.) The papers were divided into 
three groups: (a) vibration (sonic) methods, (b) hard- 
ness and indentation methods, and (c) methods based 
on the absorption or scattering of X-rays and 
neutrons, and a similar grouping has been followed 
in the present publications. Each group is introduced 
with a short summary based on a report prepared 
by a working sub-committee. Research work by 
contributors from 19 countries is described; partic- 
ularly important are the different laws proposed for 
relating the properties examined by non-destructive 
methods to the compressive strength of concrete. 


Experimental Mechanics and Properties of Materials. 
By Cart W. MUHLENBRUCH. Second edition of 
“Testing of Engineering Materials.” D. van 
Nostrand Company, Incorporated, 250 Fourth- 
avenue, New York 3, N.Y., U.S.A. (3 dols.); 
and Macmillan and Company, Limited, St. Martin’ s- 
street, London, W.C.2.  (21s.) 


This work is a text-book and is intended to give 
students a broad understanding of the mechanical 
properties of materials commonly employed in 
engineering design. The use and calibration of 
testing machines in general is dealt with and, after 
this, information regarding special-purpose tests, 
including shear, tensile, compression, cold-bend, 
torsion, impact, hardness and flexural tests, is given. 
Both the experimental procedure and the theoretical 
aspect of each test are explained and instruction 
given on the drawing up of test reports. The 
experiments are followed by questions put to the 
reader and these are supplemented by many additional 
Ones given in an appendix. 


Titanium in Industry: Technology of Structural 
Titanium. By STANLEY ABKOWITZ, JOHN J. BURKE 
and RacpH H. Hittz, Jr. D. Van Nostrand 
Company, Incorporated, 250 Fourth-avenue, New 
York 3, N.Y., U.S.A. (5 dols.); and Macmillan 
and Company, Limited, St. Martin’s-street, London, 
W.C.2. (36s.) 


The three authors of this book are on the staff of the 
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Watertown Arsenal Laboratory where they have 
been associated with the industrial development of 
titanium since its inception as a structural metal, and 
have witnessed the progress of research and develop- 
ment initiated by both the United States Government 
and private industry. Chapters covering alloying 
and heat treatment, hot and cold shaping, casting and 
powder metallurgy, and joining, machining and 
grinding are given, and such matters as surface 
properties and analytical and metallographic tech- 
niques are also dealt with. The authors intend their 
work to be a guide to the process engineer as well 
as a book of reference for the research metallurgist. 


Radio Operating Questions and Answers. By J. L. 
HorNUNG and ALEXANDER A. McKenzie. Twelfth 
edition. McGraw-Hill Book Company,  Incor- 
porated, 330 West 42nd-street, New York 36, N.Y., 
U.S.A. (4.50 dols.); and McGraw-Hill Publishing 
Company, Limited, 95 Farringdon-street, London, 
E.C.4. (34s.) 

The fact that this book has now reached its 12th 

edition is some measure of its popularity. Questions 

are included on such subjects as the law and 
operating practices as found in the United States, 
general theory, power supplies and special appli- 
cations as, for example, aircraft radiotelegraphy. In 
all, there are more than 1,900 questions and answers. 


Table of the Descending Exponential. National 
Bureau of Standards Applied Mathematics Series 
46. The Superintendent of Documents, U.S. 
Government Printing Office, Washington 25, D.C., 
U.S.A. (50 cents.) 

The table in this volume is a supplement to the 

tables of the exponential function e* that were 

prepared in 1939, by the New York Mathematical 

Tables Project under the scientific sponsorship of the 

National Bureau of Standards. In the earlier volume 

the descending or negative exponential e * is tabulated 

from x = 0 to x = 2-5 at intervals of 0-0001 in the 
argument and for x = 1 to x = 100 at intervals of |. 

The present table gives the values in the range 

x = 2-Stox = 10at intervals of 0-001 to 20 decimal 

places. It facilitates interpolation and provides 

greater accuracy than has hitherto been available in 
this range. 


Gaining Skill... A Report of an Investigation 
into the Training of Industrial Apprentices in 
Western Germany. Birmingham — Productivity 
Association, 95 New-street, Birmingham, 2. (7s. 6d.) 
(Reviewed on page 9, in the issue of January 6.) 


Davis Dam and Power Plant: Technical Record of 
Design and Construction. United States Department 
of the Interior, Bureau of Reclamation, Denver, 
Colorado, U.S.A. (3.25 dols.) (Reviewed on 
page 9, in the issue of January 6.) 


Aufgaben aus der Technischen Mechanik: Graphische 
Statik, Festigkeitslehre, Dynamik. By RupoLr 
SONNTAG. Springer-Verlag, Reichpietschufer 20, 
Berlin, W.35. (16.50 D.M.) 


This book deals with a variety of problems of mech- 
anical engineering such as statics, stress, strength 
and dynamics of solid bodies. It is intended for 
students and graduates of universities, and also 
for practical engineers. The reader is required 
to have a fair knowledge of calculus. The book 
contains 81 worked examples, some of them of a 
rather difficult nature. All worked examples, how- 
ever, are treated in a clear and exhaustive manner, 
which enables the less experienced reader to master 
these problems. The problems are mostly taken 
from practice, for instance, calculation of stresses 
occurring in the tubes and shell of a tubular heat 
exchanger under the influence of varying tempera- 
tures; the calculation of bending stress occurring in 
the rim of a flywheel; the calculation of thick-walled 
and armoured tubes; the gyroscopic action of a pro- 
peller on an aeroplane; the critical speed of rotating 
shafts (turbine shafts), etc. 


Tiefziehen: F iten auf dem Gebiete des 
Tiefziehens im Auftrage der Forschungsgesellschaft 
Blechverarbeitung. By Pror. E. Siepet and H. 
BEISSWANGER. Carl Hanser Verlag, Leonhard-Eck- 
Strasse 7, Miinchen 27, Germany. (14.80 D.M.) 

This book contains a collection of reports on a series 
of experiments relating to deep-drawing, carried out 
in the State Research Laboratory in Stuttgart and in 
the Research Laboratory of the Wiirttembergische 
Metall-waren Fabrik in Geislingen. They provide 
an account of the present-day knowledge of the 
behaviour of metals during the d rawing process. 
The majority of the experiments have already been 
reported in the “ Mitteilungen der Forschungsgesell- 
schaft Blechverarbeitung.”” The reports deal with: 
the limits of plasticity, the properties of metals relating 
to the deep-drawing process, the formation of folds, 
the prevention of crimping and formation of cracks; 
and give figures, sketches, tables and examples of 
calculation. 
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Book Reviews 


BLUEBIRD ON THE WATER 


Into the Water Barrier. By DONALD CAMPBELL, 
in collaboration with Ata» W. MITCHELL. 
Odhams Press, Limited, Long Acre, London, 
C2. (8s. 

What is involved in the engineering of a craft 
which is to break a water speed record of 
178-5 m.p.h.? One merely has to dream up a 
ship whose water and air resistance to motion at 
say 250 m.p.h. does not exceed the thrust avail- 
able from the propulsion unit; a ship whose air 
lift remains a small fraction of its weight; whose 
stability in pitch, heave, roll and yaw remains 
adequate without producing excessive response 
io small roughness of water; and, not least, 
one whose structure will remain intact for all 
reasonable conditions of loading. 

The wave-making resistance of conventional 
displacement craft becomes so enormous at 
this speed that the only possibility is a boat which 
rides on one or more planing surfaces. The 
hydrodynamic resistance of the planing surfaces 
has two components: the skin friction, which 
need not be very large and the form drag, which 
arises from the normal pressure. Since it is 
essentially the latter which supports the weight 
to be carried, it is clear that this pressure drag is 
the product of the lift and the tangent of the 
angle of incidence of the planes—independent of 
the precise distribution of pressure. It is also 
necessary to estimate the drag of the rudder and 
of any fins which may be immersed in the water. 
At speeds of over 100 m.p.h. the air resistance 
becomes an increasingly intportant component 
of the total drag. 

What of the thrust? The conventional methods 
of screw propulsion look unsound when com- 
pared with the attractions of a ready-made 
aircraft turbo-jet unit. This avoids the diffi- 
culties of a cavitating propeller and the prima- 
donna-like antics of a _ racing-type internal- 
combustion engine. The Union of International 
Motor Boating have nothing against jet propul- 
sion and we may expect the permanent disappear- 
ance of water screw propulsion from this field. 
A high thrust line is then inevitable and so is the 
need for ** inner cleanliness ~ in the ducting that 
supplies the engine with air. It is advisable here 
to draw upon the fund of experience amassed 
by aeronautical engineers in the design of air 
intakes and trunking 

The lift which is generated by the air pressure 
distribution over a boat gives the potential 
record breaker much more to think about than 
is generally realised. Something of the order 
half of the weight of a boat may be 
supported aerodynamically at top speed and one 
must reckon on a linear increase with the angle 
of the pitch. An airborne boat—merely drag- 
ging its rudder through the water—is quite 
unacceptable because the rules of the U.I.M.B. 
forbid the means by which aerodynamic stability 
in pitch and roll could be achieved. The 
“ Ventnor” configuration as formerly used in 
this country and still in the U.S.A. is very 
dangerous in this respect. In the last gold-cup 
race in the U.S.A. one boat looped the loop 
(in a vertical plane!) at a speed which was well 


of one 


below the record value. It was Reid Railton, 
that veteran engineer of speed, who suggested an 
alternative configuration. This was first tried 
on John Cobb’s Crusader. It consisted of a hull 
which was to carry one planing surface forward, 
of small beam, and of two similar planing 
surfaces carried well aft and outboard on 
separate sponsons. Crusader’s speed on_ her 
disastrous last run on September 29, 1952, was 
estimated to be 240 m.p.h. The “ take-off” 
speed was presumably higher still, so the new 
layout was a step in the right direction and it is 
likely that sponson-supported planing surfaces 
will be with us for some time. The air lift on a 
hull is concentrated in a line which is well 
forward of any likely position of the centre of 
gravity so that the forward plane(s) experiences 
greater relief of loading than the aft planing 
area with increasing speed. 

The rules of the U.I.M.B. forbid the use of 
air or water elevators, flaps, etc., and the provision 
of stable longitudinal equilibrium throughout 
the speed range is a further challenge to the 
designer. The craft must float with a sensible 
trim at zero speed, travel with an acceptable 
wave pattern at slow speed and come up on to its 
planing surfaces in a satisfactory manner. At 
high speed there is the inevitable trouble of an 
over-large hydrodynamic static stability, which 
leads to a poorly decaying short-period pitching 
oscillation. Its origin is of course the large 
water restoring moment which results from any 
change in the angle of pitch. This is the 
* stiffness * that leads to natural frequencies 
of many cycles per second and incidentally to 
the very high loadings on the planes, which have 
to be exceedingly strong to survive the con- 
sequent pounding. The failure of several boats 
in this respect has led journalists to write of 
the * water barrier,” and we may have to live 
with this somewhat inept term. Any hydro- 
plane will have a critical speed above which the 
loading due to porpoising will break something. 
However, the analogue in the field of aeronautics 
is probably not so much the sound barrier 
as the flutter speed of an aircraft. (No one 
has thought of calling this the aero-elastic barrier). 
The prudent designer arranges his water barrier 
speed to be higher than his operating speed. 
While the record is at its present figure this may 
be done by working with very high safety factors 
on the whole structure. At much higher speeds 
some other means of suspension will no doubt 
be worked out in order to reduce the inertia 
loads on the craft and its engine. 

A high factor of structural safety will lead to 
an enormously heavy boat, unless the structural 
techniques of aircraft design are used. The 
latest Bluebird is probably the first hydroplane 
to have had such attention and this may well be 
why its pilot has lived to write the tale of driving 
her at 140 m.p.h. through the wash of a steamer 
on Ullswater. 

Since many of the above-mentioned phenomena 
and considerations are not yet amenable to any- 
thing but quite crude theory, the designer is 
faced with the prospect of considerable model 


work both on the water and in the wind-tunnel. 
When the prototype configuration has been 
fixed, drawings rather than sketches have to be 
made for most of the pieces that go into the boat. 
Engineers will be the first to understand the many 
difficulties of turning the plans into a record- 
breaking craft. 

This book is a biographical adventure story, 
written for the general reader. It is the story 
of a life devoted to the problems discussed in this 
review, and of one ‘* determined to carry on in 
the hope of giving the old flag a flutter.” 
Mr. Donald Campbell has had much gifted help 
from men like Leo Villa, his father’s and his own 
chief engineer, from the Norris Brothers, of 
Burgess Hill, who were his design consultants, 
and others. But “ my part has been to have the 
boat built, to run the administration and act as 
pilot. It has been my role, once the others have 
gone as far as possible theoretically, to say what 
practical use is to be made of the information 
they have provided.” In this way none of the 
four cardinal points with which this review 
started was overlooked and Campbell succeeded 
where others have failed so tragically. This is 
not a handbook of hydroplane design; matters 
of engineering interest are often given second 
place to matters of personality, but we have no 
hesitation in commending it to those who are 
interested in the engineering of speed on water. 


A STUDENT’S TEXT-BOOK 


Strength of Materials. By Bevis BRUNEL Low. 
Second edition. Longmans, Green and Com- 
pany, Limited, 6 and 7 Clifford-street, London, 
W.1. (18s. 6d.) 


Engineering students are apparently expected to 
have an insatiable appetite for knowledge of 
materials, judging by the frequency with which 
new books and new editions appear on the 
subject. To students and teachers who are the 
principal users of such books the general reaction 
is to sigh and say—surely not another one. 
The market, therefore, is such that a book will 
only survive if it has merit; the latest edition of 
Mr. Low’s book has such merit. 

A study of strength of materials may be con- 
veniently divided into two parts: the first 
is of a theoretical nature and involves considera- 
tion of the internal and external equilibrium of a 
loaded component or structure and assumes the 
material to be mathematically ideal; the other ts 
mainly factual and considers the composition 


of the materials and their behaviour under 
various systems of loading. These parts may be 
studied quite separately or together. Mathe- 


maticians have exploited the theoretical side 
and metallurgists the physical side. The engl 
neer however must attempt to be proficient al 
both. Had space permitted Mr. Low to cover 
both parts fully, he would have been right to 
add chapters on testing and the mechanical 
properties of materials in his new editi 


As in the first edition, the book deals with the 
Straightforward problems of elastici\y i 4 
most competent manner without the use of com- 
plicated mathematics. The selection topics 
and the way in which they are arrang | leaves 
little to be desired. In the additiona! ‘apters, 
which now occupy about one-third of | second 
edition, the author has endeavoured give 4 
survey of some of the important stan di tests 
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yn materials, together with notes on 
jon and properties of constructional 
new and old. He has succeeded 
reat deal of information, but so vast 
‘of the subject that he has achieved 
ing numerous bald statements of fact. 
mation is presented, however, in a 
sting manner and in a logical sequence 
erhaps that a section on strain gauges 
¢ misplaced among sections on specific 
tests of niaterials. One also has the feeling that 
rather ‘oo much has been attempted in the 
chapter on mechanical properties of materials. 
As the author observes in the preface, the metal- 
lurgical aspect has not been considered since 
it should be dealt with by a specialist in this 
subject. This statement might well have been 
taken to its logical conclusion by omitting this 
chapter altogether; the essence of what is 
given as snippets of information could then 
have been given concisely and conveniently in 
tabular form for reference purposes only. 
For many students after they have satisfac- 
torily finished with examinations, their text- 
books become their only personal reference 
books, so that, as much design work is related 
to the tensile properties of materials, a table 
for quick reference giving typical values of these 
properties for a range of engineering materials 
would have made this particular book much 
more valuable; moreover, a prominent reference 
to a comprehensive standard work, as for example 
Metals Handbook, is almost essential in any 
book of this kind. The book will be most 
useful for students taking the Higher National 
Certificate or a university pass degree, and 
can be strongly recommended for this purpose. 
The author has made a distinct contribution to 
engineering education. 


WORKSHOP INSTRUCTION 


Shop Theory. Prepared by the Shop Theory 
Department of the Henry Ford Trade School, 
Dearborn, Michigan. Revised by FRED 
NicHoLson. Mc-GrawHill Book Company 
Incorporated, 330 West 42nd-street, New York, 
36, N.Y., U.S.A. (4.50 dols.); | and McGraw- 
Hill Publishing Company, Limited, 95 Farring- 
don-street, London, E.C.4..  (34s.) 

Many of those who teach the subject of work- 
shop theory in works training schools or similar 
establishments find difficulty in obtaining and 
selecting suitable teaching material for the 
student. It is so easy for the skilled craftsman, 
with years of experience, to teach above the level 
of the student. Successful instruction is achieved 
by making all lessons alive, with the student 
taking an active part in them. The teachers in 
the Henry Ford Trade School, in compiling this 
book, have provided abundant material and a 
sound basis on which to develop interesting 
lessons. 

An excellent teaching technique has been 
adopted in the form of question and answer, 
with * Reasons Why” given in the answers to 
the typical questions asked by the student. 
The order of the chapters and of the subject 
matter of each chapter leads the student from 
the simple to the less simple in a manner which 
will retain interest and promote a desire to seek 
lurther knowledge. 

The lirst four chapters adequately cover the 
Yarious hand tools incommon use. The chapter 
On Measuring instruments can best be sum- 
Marise’ by quoting the first and last questions 


carrie’ 
the co 
alloys 

in givi 
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this by 
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most | 
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in the chapter: Question 1—What is a rule? 
Quest'on S2—How are measurements read on a 
vern: bevel 


protractor? The intervening 
» and answers, together with illustrations, 
eady comprehension of the various 
'g Instruments used in modern machine 
d tool-rooms. 
apter on screw threads includes much 
material, proceeding from the terms 
ic methods of measurement and manu- 
‘y means of modern instruments and 
. including thread grinding and rolling. 
ec! and worm gears are adequately dealt 
n interesting chapter on gearing, giving 


quest 
give 

meas 
shop 


all the relevant formule together with examples 
and problems for the student to solve, with the 
same high standard of diagrams and illustrations 
as in the rest of the book. A brief chapter on 
cutting tools precedes separate chapters on 
shapers, planers, lathes and milling machines, 
in which modern machine tools and equipment 
are well described and illustrated. 

Heat treatment is dealt with in general terms 
an introduction to various processes being given 
in a manner which does not overwhelm the 
student with technical terms and details. 
Methods of testing hardness are also discussed. 
A valuable chapter on abrasives and grinding 
wheels deals with the characteristics of the 
abrasives and bonds used, and explains the 
terms in common use. Safety precautions and 
care of grinding wheels are covered and a number 
of review questions are given at the end of the 


43 


chapter. The ensuing chapter on grinding 
machines describes many types of modern 
methods and machines with ample illustrations 
covering each process. Safety rules are quoted 
at intervals throughout the chapter, which 
concludes with a number of suggestions which 
would benefit all users of grinding machines. 
The appendix, which includes a list of common 
abbreviations and a number of charts, tables and 
formule, is followed by a comprehensive index. 

Inevitably, some of the recommended practices 
are matters of opinion. For example, that more 
than four centre pops are required to mark the 
circumference of a hole to be drilled, or, that 
when using a file the fingers of the left hand 
should be curled under the toe of the file. Points 
such as these, however, do not detract from the 
overall value of this excellent book on workshop 
theory and practice. 


THE RESIDENT ENGINEER’S WORLD 


The Supervision of Civil Engineering Construc- 
tion: Including the Preparation of Contract 
Documents. By A. C. Twort. Edward 
Arnold (Publishers), Limited, 41 Maddox- 
street, London, W.1.  (25s.) 


The supervision of civil engineering construction 
is a subject of great interest both to the super- 
visor and to the supervised. In contracting 
the idea dies hard that the role of the engineer 
should begin and end with preparing designs 
and certifying accounts for payment by the 
employer, but in fact, the engineer’s duties norm- 
ally include supervision of the contractor on the 
site to ensure that the work is executed in 
accordance with the design and specification. 

In his book, Mr. Twort remarks that the 
legal standing of the resident engineer is insub- 
stantial. Indeed, the extent to which the 
engineer delegates his powers and duties to the 
resident engineer, while being generally under- 
stood by those concerned, is often difficult to 
define. An attempt is made to do this in the 
Standard Conditions of Contract issued jointly 
by the Institution of Civil Engineers, the Federa- 
tion of Civil Engineering Contractors and the 
Association of Consulting Engineers, but the 
relevant clause leaves it to the engineer to 
notify the contractor in writing of the extent 
to which the engineer’s powers have been 
delegated. It is difficult to draft standard 
instructions to resident engineers, owing to the 
wide variations in their experience, in the size 
and location of contracts and in the reputation 
of contractors. The lowest status a resident 
engineer can have is that of a “ post office ” for 
communications between the contractor and the 
engineer. Such a status should never be con- 
genial for the resident; it is unsatisfactory for 
his head office to receive the contractor’s com- 
munications without any comments from the 
man on the site. Where the site of the works 
is so remote that visits by senior engineers can 
only be infrequent, the resident engineer must 
be sufficiently experienced to be given authority 
to make decisions on matters which, if referred 
to the engineer, would lead to delay. Whatever 
the status of the resident engineer he must always 
keep himself informed of what is happening on 
the site, and he must insist on being told by the 
contractor well in advance details of the pro- 
gramme and methods of working. In getting 
information, however, the resident engineer must 
have a sense of proportion and refrain from 
harrying the contractor for a programme, when, 
in spite of the latter’s best efforts to get labour 
and materials, they are not forthcoming. 

Mr. Twort’s practical book should be of 
interest to all resident engineers whether they are 
experienced or inexperienced. In it the duties 
of the resident engineer and his relationship 
with the engineer, the contractor and the employer 
are clearly explained. However, it needs to be 
stressed that the engineer is not omniscient, but 
requires to be given all the facts and help 
that the resident engineer with his up-to-date 
local knowledge can give. When the employer 
happens to be the board of a nationalised or 


quasi-nationalised industry having its own 
civil engineering department, the resident engi- 
neer will require to take particular care to see 
that the correct relationship between the employer 
and the engineer is maintained. 

Part II of the book deals with many practical 
details of construction with which the resident 
engineer should make himself familiar. The 
sections on concrete, shuttering and reinforcement 
should be helpful, particularly to those young 
engineers who find with a shock that the methods 
of the laboratory are difficult to apply on the 
site. Engineers whose theoretical and practical 
training have been mainly concerned with civil 
engineering construction, but who are likely to 
find themselves responsible for building work, will 
benefit from the sections on the building trades. 

Site supervisors of civil engineering work 
seldom have the advantage of working with 
contract documents drafted by themselves, but 
their experience should stand them in good 
stead if the opportunity is presented. In Part 
Ill, the author discusses the problems of 
document preparation that will have to be met. 
At a time when there seems to be a growing 
tendency for the legal minded to scrutinise 
specifications, it is more than ever important that 
they should say what they mean and mean what 
they say. Taking refuge in vagueness or 
generalisations through ignorance is of no avail, 
and “ To the engineer’s approval” will prompt 
the reflex question, ** What will you approve?” 
which in most cases should have been answered 
before tenders were invited. 

The arrangement of bills of quantities in 
sections according to location, with the items 
in each section following the accepted order of 
trades often leads to the repetition of groups of 
items in several bills. Mr. Twort might have 
mentioned how this may be avoided to some 
extent by the use of a schedule of details whereby 
each group is replaced by a single item in the 
main bill. That the standard method of measure- 
ment is not infallible or complete and that the 
standard method of taking off quantities is not 
altogether applicable to civil engineering quan- 
tities are valid criticisms. The former provides 
a useful basis, but it has sometimes been found 
that the best procedure with inexperienced staff 
is to draft the bills first, after which the assistant 
concerned is able to take off the quantities item 
by item, making all the necessary notes and 
sketches. If this procedure is not followed 
time is wasted by quantities either being omitted 
or not being taken off in items corresponding 
to those finally billed. 

In helping the contractor and serving the 
engineer, and through him the employer, the 
conscientious resident engineer contributes a 
large share of the service professional engineers 
render to the community. The status of the 
civil-engineering profession will in the long run 
be sustained and improved as much by the 
way supervising engineers maintain their inde- 
pendence and impartiality in dealing with 
employers and contractors as by their technical 
knowledge and skill. 
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TRADE PUBLICATIONS 


Copies of any of the following trade publications are 
obtainable from the addresses given, though distribution 
is sometimes restricted. 


Oils for Heat Treatment. SHiit-Mr&x And B.P. 
Lip., Shell-Mex House, Strand, London, W.C.2. 
Booklet of over 100 pages presenting an account 
of the use of quenching and tempering oils in the 
heat treatment of steels. For the sake of complete- 
ness a brief outline of the metallurgy of quenching 
and tempering is also given. Typical micro- 
photographs showing the various constituents 
of steels and other relevant illustrations are 
included. All temperatures are expressed in 
Fahrenheit as well as in Centigrade units. 


Microfocus X-ray Unit. Hircer & Watts Ltp., 
9& St. Pancras-way, London, N.W.1. 100 micron 
Microfocus X-ray unit, giving a very intense beam 
and an effective focus 0-1 mm. square or 0-01 
by | mm. Leaflet. 


Chemical and Gas-Making Plant. THe Power-Gas 
CorPORATION Ltp., Stockton-on-Tees. Brief des- 
criptions of the manufacturing facilities available 
for the fabrication and erection of plant and 
equipment for the gas, chemical, petro-chemical, 
petroleum and iron and steel industries. Also 
translations of text and captions, in French, 
German and Spanish. Illustrated brochure The 
Segas Catalytic Oil-Gas Process. \\lustrated leaflet. 


British Standards. THe British STANDARDS INSTITU- 
TION, 2 Park-street, London, W.1. Definitions of 
British Standards; how they are produced and 
used, and their importance in industry and in the 
export trade. Illustrated booklet entitled How 
British Standards Serve Industry. 


Facing Lathe. MorTIMER ENGINEERING Co. Lipb., 
210 Acton-lane, Harlesden, London, N.W.10. 
Ravensburg face-plate lathes, with copying attach- 
ments. Various models with capacities up to 
137 in. diameter in pit and 78 in. Over intermediate 
plate. Maximum weight of unsupported work- 
piece 20,000 Ib. with centre of gravity 12 in. from 
face-plate. Booklet gives details of full range. 


Safety Measures in Foundry. THr CouNciL oF IRON- 
FOUNDRY ASSOCIATIONS, Crusader House, 14 Pall 
Mall, London, S.W.1. Reprint of the paper 
* Safety in the Ironfoundry,” presented by Mr. 
Colin Gresty, chairman of the Council’s Safety 
Committee, at the National Industrial Safety 
Conference of the Royal Society for the Prevention 
of Accidents, on May 20, 1955. Subjects dealt 
with include dust control, eye protection, respira- 
tors, foot protection and guards and _ screens. 
Illustrated brochure. 


Steel Castings. THr NortH British StreEL FOUNDRY 
Lrp., Bathgate, West Lothian. Typical examples 
of steel castings and how they are designed, 
produced, dressed and inspected. Illustrated publi- 
cation 


Refractories. THt MorGan Cruciste Co. Lrp., 
Battersea Church-road, London, S.W.11. Silicon 
carbide bricks and shapes, jointing cement and 
patching material. Illustrated leaflet. Also low 
heat-storage insulating refractories M.1.28, 26 
and 23, and their properties and applications. 
Detailed scientific information with diagrams 
and graphs. Technical sales bulletin No. §2 
(reference RO 60). 

Carbonitriding Process of Case-Hardening. Witp- 
BARFIELD Etecrric FurNaAces Lrp., Elecfurn 
Works, Otterspool-way, Watford-by-pass, Wat- 
ford, Hertfordshire. The carbonitriding process 
of case-hardening steel involves the simultaneous 
introduction into the steel surface of the elements 
carbon and nitrogen from a suitable atmosphere. 
Descriptions of the batch, rotary-drum and shaker- 
hearth furnaces employed. Illustrated pamphlet. 


Welded Aluminium Deckhouses. NorrHern ALu- 
MINIUM Co. Lip., Banbury, Oxfordshire. The 
design and construction of welded aluminium 
deckhouses on board ships. Suitable methods 
and tabulated data. Illustrated pamphlet. 


Refrigerator Lubrication. Vacuum Ow Co. Lrp., 
Caxton House, Tothill-street, London, S.W.1. 
This is the tenth of the technical booklets issued 
by the company and deals with general principles 
of refrigeration, cycles and fluids used; construc- 
tion of plant; and lubrication from all aspects. 
Technical service publication No. 10. 


Truck Operator's Safety Code. [NbusrRiAL Truck 
MANUFACTURERS ASSOCIATION, 94/98 Petty France, 
London, S.W.1. Operators Safety Code for 
Industrial Power Tracks. Booklet for teaching 
drivers to handle their trucks in a safe manner. 
(Is.). 
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POWER STATION AUXILIARY PLA \T 


HOW CHANGES IN GENERATION PRACTICE AFFEC [ 
PLANNING 


Public electricity supply undertakings in this 
country have always regarded the maintenance of 
a supply to their consumers as one of their primary 
responsibilities; and for reasons which need 
hardly be stressed owners of private generating 
stations have appreciated the desirability of taking 
steps to ensure the same end. In the past, this 
object was attained by the provision of spare plant, 
hoth main and auxiliary; and though the amount 
of this has been greatly reduced by the inter- 
connection of public stations, it still forms an 
important item in the total capital expenditure 
and adds to the running costs. It is therefore 
desirable both from the economic and operational 
points of view that the design of such auxiliary 
plant as feed and circulating water pumps, 
pulverising mills, station transformers and fans, 
should receive close attention when a new station 
is being planned and that an attempt should be 
made to assess quantitatively the risk of failure 
or damage to them, to make their maintenance 
easy and to compare the costs of alternative 
methods. 


The problems underlying these attempts are 
exhaustively discussed in a paper on “ Power 
Station Auxiliary Plant,” which was read by 
Mr. Geoffrey Kennedy and Mr. F. J. Hutchinson 
before a joint meeting of the Steam Group of 
the Institution of Mechanical Engineers and the 
Institution of Electrical Engineers on January 6. 
The subject being so wide, the scope of this paper 
was limited to stations containing units of not 
less than 60 MW capacity with steam conditions 
of not less than 900 Ib. per square inch and 
900 deg. F. 

The authors begin by pointing out that the 
continuous development which is taking place 
in generating practice, such as the increase in 
the size of the sets. the adoption of the unit 
system and the use of pulverised fuel and of high- 
voltage switching, affect the decisions which 
must be made in planning the auxiliary services. 
The power consumption of some of these services 
is almost constant per kilowatt installed, while 
that of others varies with the steam conditions 
and the vacuum. In both cases, fortunately, 
requirements can be estimated with fair accu- 
racy. 

AUXILIARY POWER CONSUMPTION 

For instance, the output of the feed pumps is 
the product of the rate of steam consumption 
of the main plant and the head at the outlet, 
multiplied by a constant. The head necessary 
to overcome the boiler pressure must be supple- 
mented by further pressure to overcome the 
static head and the resistance set up in the 
circuit by the feed heaters and regulators, 
economiser and superheater as well as the various 
pipes and valves. A margin must also be left 
for contingencies such as a reduction in effi- 
ciency, frequency, and voltage. For economic 
reasons this margin must be kept as low as 
possible. As an illustration of the position, it 
is mentioned that in a station with steam con- 
ditions of 900 Ib. per square inch and a tem- 
perature of 900 deg. F. a typical pressure at the 
feed-pump outlet would be 1,150 lb. per square 
inch. 

Similarly, the fan power required is the product 
of the rate of flow of air or flue gas and the 
pressure to be overcome, multiplied by a constant. 
In providing it, unnecessary installed capacity 
must be avoided, especially if the fans are of the 
constant-speed type. In most cases the con- 
sumption of the forced-draught fans will be 
0-3 per cent. or less and that of the induced- 
draught fans 0-6 per cent. or less of the total 
output of the station. Again, in a 900 Ib. and 
900 deg. F. station the power required to pump 
the circulating water will vary from 0-81 to 1-98 
per cent. of the output when cooling towers 


are used and from 0-41 to 0-75 per ceni. when 
river or sea water is available, depending on the 


resistance to flow in the circuit. In cooling 
tower stations this power includes the static 
head, but river and seaside stations are assumed 
to have a syphonic circulating system. Modern 


pulverising equipment, including exhausters or 
blowers and feeders, will consume some | per 
cent. of the output assuming coal with a calorific 
value of 10,000 B.Th.U. per Ib. is used witha 
turbine efficiency of 34-5 percent. The alternator 
fans will require up to 0-8 per cent. of the station 
output, but if they are directly-driven will not add 
to the auxiliary load. Power for coal and ash 
handling is not likely to exceed 0-5 per cent, 
and for lighting, heating and other services not 
more than 0-4 per cent. of the output will be 
required. In fact, the auxiliary power for 
essential services in modern stations is likely to 
be between 5:5 and 6-5 per cent. of the aggregate 
output and between 0-4 and 0-7 per cent. for 
the simultaneous demand of the non-essential 
services. 

The authors next make it clear that an econo- 
mic degree of security does not mean 100 per 
cent. security. The economic degree is a figure 
that could be calculated on an actuarial basis 
if all the essential data were available; and a 
method of doing this is given in an appendix to 
the paper. The method has to take into con- 
sideration the cost of any proposed measure for 
increasing the reliability of the plant, the amount 
by which the reliability is increased by the con- 
templated expenditure and the financial conse- 
quences of a forced outage. 

The amount by which the reliability can be 
increased can only be determined with the help of 
records of past outages, together with an exact 
knowledge of their causes. Records that only 
provide information about auxiliary plant 
failures that have resulted in the loss of generat- 
ing capcity are not sufficient for the purpose. 
They do not show, for instance, what the result 
would have been if this or that item of plant had 
not been duplicated. 

SOURCES OF AUXILIARY POWER 

The only sources of auxiliary power which 
now call for serious consideration are unit 
transformers, connected to the generator ter- 
minals; station transformers, supplied from the 
main busbars; or a combination of the two. 
The size of each unit transformer for a 60 MW 
set is 5 MVA. When there are more than two 
sets and all the auxiliary power is provided 
through station transformers it is generally 
cheaper, owing to the high cost of the switchgear, 
to provide two 100 per cent. rather than three 
50 per cent. units. When there are six 60 MW 
sets and unit transformers are also provided two 
7°5 MVA station transformers will generally 
meet requirements, for the cost of larger units is 
not justifiable when reserve capacity is available 
on the system. To decide whether there should 
be 100 per cent. stand-by capacity in station 
transformers, their cost and their higher iron 
losses must be balanced against the increased 
availability. 

Taking the figures for auxiliary consumption 
given above, with 100 per cent. stand-by there 
should be two 20 MVA station transformers in a 
900 Ib. station with six 60 MW sets. As with 
Station transformers all the auxiliary power 
must pass through the generator tran: >rmer, 
more capacity is required and corres” nding 
losses occur. The rupturing capacity >f the 
switchgear must also be increased, so ‘iat Its 
cost is higher. The secondary voltage »f the 
auxiliary transformers in a station with ) MW 
sets need not exceed 3-3 kV. The great’ jority 
of the auxiliary motors are best sup ed at 
415 volts, the most notable exception bei — those 
driving the feed pumps, which should a .ys be 
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ED PUMP PROBLEMS 
Durii ‘he planning state an important 


decisio! must be made is whether to employ 
a single | J pump unit or a “ split-up ~ scheme 
with a st. d-by capacity of 100 or 50 per cent. in 
when each ca It must also be decided whether 
’n the constant or variable speed motors should be 
poling employ . :nd whether a steam-driven emergency 
Static pump should be installed. 
sumed With toe first arrangement the feed heaters 
odern must withstand the full discharge pressure of the 
a pump and are therefore 50 per cent. more expen- 
Per sive than in split pump schemes. On the other 
lorific hand, the losses in split pump schemes are higher 
with a and there is a reduction in the station efficiency. 
vanes Nevertheless, the balance is in its favour. 
tation At least one stand-by feed pump is necessary, 
ot add since the time taken to evaporate the water 
id ash in the drum of a boiler supplying a 120 MW 
~ cent. set at full load is only 50 seconds; and decreases 
€S NOt rapidly with larger units. There is a case for 
vill be two full-duty pumps in preference to three 
t for half duty pumps, in spite of the slightly greater 
ely to reliability of the latter. There is also a case for 
eee an emergency steam-driven pump. 
ut. for The authors argue that the constant speed 
sential drive is only economic if the average head 
destroyed in the feed regulator is less than 31 Ib. 
econo- The average head is, however, many times this 
00 per value; and any increase in reliability gained by 
figure using this type of drive is therefore very costly. 
| basis The split pump scheme may also give rise to 
and a difficulties in operation. 
1dix to 
0 con- BOILER FANS 
ure for In deciding upon the methods to be used to 
‘mount control the air supply to the boilers-cost and 
le con- efficiency are usually the preponderating factors. 
conse- Variable speed drive for the fans is more expen- 
sive than constant speed and may also be less 
can be efficient at the maximum rated capacity of the 
help of motors. With constant speed motors, however, 
1 exact some of the energy is dissipated as heat, if 
it only damper or vane control is used. In the case of 


the forced draught fans a part of this is con- 


enerat- verted to electrical energy, so that the net 
urpose. consumption is only 70 per cent. of the gross 
> result consumption; in the case of the induced draught 
int had fans the whole of the output passes to the 


atmosphere. Data given in the paper show that 
damper control is wasteful and that although 


ER it may give the most favourable results at the 
which maximum continuous rating of the boiler it is 
e unit economically undesirable. Inlet vane control is 
or ter- more economical than discharge damper control. 
eg CIRCULATING WATER SYSTEM 
50 MW In planning the circulating water system the 
an two main decisions that have to be reached are the 
rovided quantity of water it is necessary to pass through 
snerally the condensers ; whether a separate pump should 
chgear, be provided for each turbine; whether these 
n three pumps should be installed close to the turbine 
60 MW or In a separate house connected to a bus-main; 
led two Whether there should be one full-duty or two 
snerally half-duty pumps for each unit; and whether 
units is spare pump capacity should be provided. 
vailable As cooling towers reduce the circulating 
should Water temperature more when lightly than when 
station lully loaded, it pays to keep them all in service 
er iron at least where they are of the natural draught 
creased type. They are therefore operated most econo- 
mically where there is a bus-main, whether all 
mption the pumps are running or not. 
y there The chief advantage of a bus-main in a river- 
ors Side station is that it facilitates the control of the 
As with quantity of the circulating water and can thus 
power effect substantial saving, for when the load 
rmer, is ligh’ and the weather cold the amount of 
nding oie “ water can be reduced without greatly 
f the affec ‘he vacuum. The pump consumption 
vat its is thi reased and the fuel consumption of the 
f the — only slightly increased. A further 
) MW reig - of a bus-main is that it enables one 
jority Wh pump to be provided for each unit. 
ad at = re IS a separate pump house a spare 
those -_ only be justified where the number of 
vs be gene units Is very small. 
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BRITAIN’S PLACE IN WORLD 
ENGINEERING 
(2) RAW MATERIALS: ‘CONSUMPTION AND PRICE 


Prospects for raw materials used by the engineer- 
ing industry have reached a complex stage as 
the New Year begins. On the one hand 
industrial production is buoyant throughout the 
world, which suggests that raw material prices 
will go on rising. It is true that the rate of 
industrial expansion has slowed down very 
noticeably in the United Kingdom and that full 
employment has been reached in Western 
Germany; but in contrast, the United States 
economy is still expanding and the boom there is 
likely to be maintained throughout 1956. On the 
other hand, prices are already high, especially 
for certain non-ferrous metals. The Board of 
Trade indices for materials used in mechanical 
and electrical engineering are shown in Fig. 1 
on this page. The advance in prices in 1955 
speaks for itself. The present level of raw 
material prices has already stimulated a policy 
of substitution, notably in copper, and prices will 
from now on be much more sensitive to the level 
of stocks held by industry than they were in the 
earlier months of 1955, 

Monetary measures to combat inflation could 
have a serious effect on the stock-building policy 
of many companies in this country and Germany 
in the early months of 1956 (and perhaps in the 
United States if boom conditions were to force 
the Administration to raise interest rates further 
than they have gone in 1955). These develop- 
ments might affect the demand for raw materials 
in the short run. Broadly, however, it is not 
likely that a serious drop in raw material prices 
will occur, provided industrial production 
remains buoyant, unless American official stock- 
pile policy becomes more arbitary or develops 
in a way quite contrary to that expected in 
commodity markets at the end of 1955. 


AMERICAN STOCKPILING 


That stockpile policy in the United States 
may become more flexible, if not downright 
unpredictable, cannot be ruled out this year. 
It is only necessary to go back to the notorious 
price history of copper in 1955 to see how 
vacillations of policy in U.S. stockpiling can 
exacerbate trading conditions for a mining 
industry which is already subject to serious 
difficulties on the production side. Another 
sign that American stockpile policy may be 
varied from time to time more than in the recent 
past, because strategic reserves are nearing what 
is considered to be an adequate level, comes from 
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Fig. 1 United Kingdom wholesale price index 
numbers for engineering materials (1949 — 100). 
(a)—provisional figure. 


nickel and aluminium. The prospects for both 
these metals will be considered in later para- 
graphs. On balance there is not likely to be a 
general downward movement of raw material 
prices in 1956, for such materials are likely to be 
in demand from the world’s engineering industries 
to an extent at least equal to that of 1955. 
Conditions peculiar to specific materials— 
notably the metals—could, of course, result 
in significant price fluctuations even though the 
year’s trend is upward. 

It is only necessary to look at the price move- 
ments set out in Fig. 2 for various metals to 
observe the very different behaviour of raw 
material prices in 1955. The overall index of 
materials used in mechanical engineering 
increased by 13 per cent. between November, 
1954 and November, 1955; in the case of 
electrical engineering, materials advanced in 
price by over 15 per cent. In both cases the 
advance was fairly steady. The prices shown 
in Fig. 2 relate only to metals but they are con- 
stituents in the materials indices and they show 
widely different trends. Among non-ferrous 
metals, at one extreme, the price of lead advanced 
over the year by only 12 per cent., and that of 
zinc by 17 per cent. At the other extreme, 
copper prices are now 35 per cent. above those 
prevailing at the beginning of 1955, while tin, 
for which the price advanced steadily until 
November of last year, experienced a sharp 
rise in December which made its present price 
some 25 per cent. above that in January, 1955. 
The behaviour of steel prices has been much 
more pedestrian. The price of steel sheets has 
increased by only 6 per cent. over the period under 
consideration while tinplate prices have gone up 
by only 4 per cent. These steel prices of course 
do not represent the free play of supply and 
demand. Steel prices continue to be controlled 
subject to periodic review and, as is well known, 
a critical shortage of finished steel has been 
averted only by allowing imports to increase 
something like fourfold during 1955. It was 
clear, therefore, that the general advance in 
raw material prices last year masked diver- 
gent experience as between one material and 
another. 


COPPER 

Among the non-ferrous metals, copper had 
a notorious record in 1955. Prices fluctuated 
sharply. After moving somewhat erractically 
in the first half of the year, the price on the 
London Metal Exchange touched £400 a ton in 
September, 1955. It then fell off steeply but 
recovered towards the close of the year and in 
mid-December it went beyond £400 a ton. 
Those companies which have been able to use 
substitute materials for copper to an increasing 
extent in 1955 have been able to congratulate 
themselves on their policy. It would be right 
to say that most companies which could make 
short-term switches to substitute materials had 
done so by the close of 1955 and only those 
concerns (among which cable manufacturers are 
a typical example) which cannot find a readily 
available substitute are still completely dependent 
on copper. The industry has been aware of the 
danger to its long-term prospects even among 
industries which at present are not yet able to 
find substitutes and in May, 1955, the Rhodesian 
Selection Trust Limited undertook to stabilise its 
selling price for 30 days at a time for copper sold 
to customers * who are willing and able to instil 
a degree of stability into re-sale prices for copper 
and brass products.” This stabilised price has 
helped slightly but it has nevertheless been 
dragged at the heels of the open market price 
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Fig. 2. Wholesale 


and the device has been no substitute for a stable 
world market. 

The main reasons for the wide price fluctua- 
tions in copper have been the vagaries of Ameri- 
can stockpile policy and the strikes at the mines. 
Strikes took place throughout 1955 in all the 
main production areas and Mr. R. L. Prain, 
chairman of Rhodesian Selection Trust, said 
towards the end of 1955 that strikes in the first 
11 months of the year had cost the world 145,000 
tons of copper. The U.S. Department of Com- 
merce has recently increased the amount of mill 
space in the United States, to be reserved for 
military orders, by | per cent. There is thus 
going to be a slight increase in the demand for 
copper for defence purposes in the United States 
in addition to an increase in demand for civilian 
uses, even after allowance is made for substitute 
materials. 

Although the short-term outlook for copper is 
very buoyant, world capacity will probably 
increase substantially in the next few years. 
The capacity of the Rhodesian mines continues 
to increase and transport facilities and fuel and 
power supplies there are likely to improve. 
Changes in tax regulations should enable U.S. 
companies operating in Chile to expand capacity 
and an increase in capacity from locally-owned 
Chilian copper companies is also likely. So far 
as American companies operating in Chile are 
concerned, the Anaconda Copper Mining Com- 
pany has recently applied to the Chilean Depart- 
ment of Copper for a licence to import machinery 
and equipment for further copper development 
up to a value of 38 million dols. In Australia, 
proved copper reserves at Mount Isa are said 
to have increased from 3-7 million tons in 1954 
to 5-1 million tons in 1955, and a further increase 
is expected in 1956. In Canada the International 
Nickel Company is opening up new mines at 
Murdochville which, at 6,500 tons of copper ore 
a day, will have the largest initial output of any 
Canadian producer. This last development how- 
ever 1s being slowed down by a water shortage 
which is likely to persist until 1957. Altogether 
the outlook for copper prices in 1956 is. still 
largely at the mercy of U.S. stockpiling policy 
and of labour relations at the mines. Towards 
the end of the year, however, new capacity may 
be producing supplies in sufficient quantity to 
bring stability 


ALUMINIUM 


Aluminium prices have increased in 1955 and 
there is a certainty of a shortage of supplies and 
in consequence a possibility of further price 
increases in 1956. The demand for aluminium 
has increased sharply in 1955, partly because 
aluminium has gained ground at the expense of 
copper and some other metals (notably in the 
latter instance for packaging) and partly owing 
to the industrial boom in the United States. 
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price index figures for principal non-ferrous metals (1949 


The northern hemisphere has suffered through- 
out the summer of 1955 from a drought which has 
seriously affected production in Canada, Norway 
and the United Kingdom. In July and August 
of 1955 the British Aluminium Company’s works 
at Kyle of Lochalsh experienced a serious water 
shortage and the output of virgin aluminium was 
32 per cent. lower than in the same period of 
1954. This drop in production continued into 
the later months of the year. Most of this 
country’s supply of aluminium ingots comes 
from Canada but the water shortage there has 
curbed production at a time when demand in the 
United States was increasing. If United States 
domestic production does not increase the 
attraction of supplies from Canada may have 
serious repercussions on the Dominion’s ability 
to ship ingot to Western Europe. The shortage 
of water in Canada is expected to affect output 
adversely in 1956 and the hope for adequate 
supplies of ingot to this country is very closely 
connected with the possibility of the U.S. 
domestic industry expanding its own capacity 
this year. The Kaiser group is making a bid to 
do so. 

The Anaconda Copper Mining Company 
has new capacity which came into production in 
August, 1955, and should be building up towards 
full capacity through this winter, and other U.S. 
producers are stepping up production. There 
is no guarantee, however, that this increase will 
come in time to take the strain off aluminium 
stocks in the United Kingdom. The short-term 
outlook is helped to a small but unpredictable 
extent by the recent announcement that the 
U.S. will not stockpile aluminium in the first 
half of 1956 and that it will not call up its alloca- 
tion for the last quarter of 1955 before April, 
1956. 


IRON CASTINGS 
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Fig. 3 


IRON AND STEEL-SHEETS 


Wholesale price index figures for iron and steel (1949 
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TIN AND NICKEL 

A shortage of nickel has presented many 
companies with acute problems in the last year 
or two. During 1955 the supply position 
improved slightly and it seems likely that this 
improvement will continue in 1956. The United 
States Government stockpiled rather less nickel 
in 1955, so leaving slightly increased supplies for 
the civilian market. During 1955 world pro- 
duction of nickel increased by 12,000 tons to 
207,000 tons and expansion plans are in hand to 
increase this rate of output. Capacity is being 
extended in Canada, and the Sherritt-Gordon 
group, which recently received some publicity 
for its attack on the International Nickel Com- 
pany for keeping nickel prices down, increased 
its Output of the metal from 7,000 to 12,000 tons 
in 1955. 


Meanwhile, European consumers have been 
looking for alternative sources of supply and a 
small amount, about 400 tons, may come from 
the Shimuno Chemical Industrial Company of 
Japan in 1956, provided supplies of nickel ore 
can be got from Canada. Very high premiums 
over the official price have been paid for small 
additional supplies such as these. There is in 
fact no prospect of anything but a gradual 
improvement in nickel supplies in 1956. There- 
after, increased capacity, especially in Canada. 
may make a noticeable difference to the flow of 
nickel for civilian uses, if by that time demand 
has not further outstripped supplies. 

Rising tinplate production throughout the 
world, notably in the United States, is bound to 
keep the price of tin firm in 1956. The price 
rose steadily throughout 1955 although pro- 
duction was slightly ahead of demand: any 
difference was absorbed by the United States 


IRON AND STEEL-TINPLATE 
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Among the newer metals titanium continues : 


to make slower progress than was at one time 
expected, owing to its high cost and the need for 
further technical experience of its properties. 
World output is nevertheless increasing. In 
1954 the United States produced 5,000 tons and 
is likely to have produced about 20,000 tons in 
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Zirconium, columbium and _ tantalum. all 
continue to make progress. The prospects for 
the first two are particularly bright in alloys for 
jet engines and tantalum continues to advance in 
specialised chemical plant. The growing appli- 
cation of transistors in place of thermionic valves 
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St year 
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Fig. 4 U.K. production of 
steel ingots and castings: weekly 
averages (1,000 tons). 


isation scheme will begin to affect the demand for 


Fig. 5 U.K. consumption of major non-ferrous metals (1,000 tons). 


ments up to 1954 have undoubtedly carried on into 
1955 and 1956. 
An important landmark for the supply of 
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Stress distribution in flange during cupping. 


DIFFERENTIAL ANNEALING 
A NEW TECHNIQUE FOR IMPROVING DEEP DRAWING 


By E. G. Maeder, 


Summary.—The author shows theoretically that a 
deep-drawing *‘ circle” (i.e. a sheet-metal dise pre- 
pared for deep drawing) in which the temper varies 
radially in a controlled manner can be cupped and 
redrawn to a substantially greater extent than a 
uniform circle and that the resulting product is 
more satisfactory. The effect of variation in 
temper across the blank is examined in detail. A 
differential-annealing machine is described which 
has enabled the theory to be confirmed by the 
production of shells with 60 per cent. cupping 
reductions. 


Introduction.—A considerable number of 
analytical studies and practical investigations 
have been carried out in the past by various 
authorities to establish a theoretical understand- 
ing of the deep-drawing process. Apart from 
gaining a general understanding, these studies 
aimed, quite logically, at the determination for a 
given metal of the limit or optimum drawing 
reduction for cupping as well as for redrawing, 
and also the establishment of a drawability 
criterion for sheet. To this end, stresses, strains 
and drawing force have been studied, as well as 
the influence of geometrical tooling features such 
as punch and die profile radii and die clearance, 
and of drawing speed, lubrication and tool 
materials. With the more recent refinements of 
the deep-drawing theory, which take into account 
the thickening up of the rim and thinning of the 
lower part of the wall during drawing as well as 
plastic bending over the die radius, the process 
for circular drawing operations seems to be 
thoroughly understood. 

It has been found by application of existing 
theory to deep drawing with a flat-bottomed 
punch that there is a rather sharply defined limit 
of reduction for a particular metal. For com- 
mercially-pure aluminium and some of its alloys, 
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the theoretical limiting reduction for cupping is 
approximately 50 per cent. This limiting reduc- 
tion is not significantly influenced by the initial 
hardness or temper of the blank. Even alloys 
like those corresponding to NS3 and NS4 
(British Standard 1470—1948) in the hard temper 
can be reduced by almost 50 per cent. in cupping. 
Attempts have been made to achieve larger 
drawing reductions by such means as reducing 
the blankholder friction during drawing, or 
employing large drawing-die radii in conjunction 
with an inversely shaped separate blankholder 
ring. While these attempts did not alter the 
character of the conventional deep-drawing 
operation and did not improve it significantly, 
the more unconventional approaches such as 
hot deep drawing and Mar- or Hydroforming 
have been more successful. 

An analysis of cupping undertaken at Alumi- 
nium Laboratories Limited, Banbury, to investi- 
gate the factors governing the limit reduction, 
led to the development of differential annealing. 
It has been calculated and established in practice 
that by annealing only the rim of an initially 
hard blank to a certain pattern, substantially 
deeper draws are possible. It is well known that 
the base of a shell made from a soft blank 
remains essentially soft, while the strength of 
the wall increases gradually from base to top 
rim due to work-hardening of the metal in 
drawing. Hence, if a circle can be differentially 
annealed so that in places the full initial amount 
of cold work, or part of it, is retained in the 
blank in such a manner that the distribution of 
it is the inverse of the work-hardening pattern 
obtained in cupping, then the two patterns 
superimposed could give a container of uniform 
hardness. Such a treated blank has the greatest 
strength where it is most wanted, i.e., in the 
centre to transmit the drawing forces, and has a 
soft rim in the range where most plastic deforma- 
tion takes place. 
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Consequently the gains are: (a). Subs! lially 
bigger reductions in cupping and red wing 
(The process neither impairs nor incre; -s the 
maximum possible height : diameter ratic which 
can be obtained without interannealing. »ut jx 
reduces the number of draws required to | btain 
that maximum ratio.) (b) The end pro: uct js 
better, since in the ideal case a shell of u \iform 
strength is obtained, the strength being ‘hat of 
the material in the heavily work-hardencd con- 


dition. (c) For products where interar ealing 
is necessary the danger of grain growth is avoided 
since the minimum amount of cold work in the 
shell can be arranged to be well above the 
critical limit. Differentially-annealed blanks can 
be used on conventional drawing tools. For the 
production of experimental cans, several thou- 
sands of differentially-annealed circles have been 
made in NS3 material and have been drawn 
successfully with 60 per cent. cupping reductions 
and subsequent ironing of 50 per cent. in two 
dies. The differential annealing of large rectan- 
gular blanks has also been carried out. 

It is attempted in this article to extend the 
theory of cup drawing to differentially-annealed 
circles and thus develop a basis for estimation of 
the optimum annealing patterns, their possi- 
bilities and limitations. The studies are restricted 
to circles but could be extended to any other 
shape of blank. 


ANALYSIS OF THE CUPPING 
OPERATION 
For the purpose of comparing the behaviour 
of rim-annealed circles with that of normal 
circles during cupping, the stresses due to friction 
and bending around the die radius can be 
neglected. The drawing force exerted upon the 
circle by the punch creates a radial tensile stress o, 
in the circle tending to draw the metal to the 
centre. Owing to the geometrical shape ofthe 
circle, these radial tensile stresses create, in 
turn, a hoop compressive stress cy. It is shown 
in Fig. | how these forces act on a ring element, 
The equation of equilibrium for the element is 
do, ~— = O34 
(1) 
dr r 
(Thickness variation is ignored, as although the 
blank thickens up considerably, the thickness 


variation across the blank at any instant is 
small.) 
x: . ; a7 C3. 
Since o, and o, are principal stresses, is 


the maximum shear stress Tmax. Assuming, for 
the time being, that there is no strain hardening 
and using the maximum shearing stress criterion 
for plastic flow, o, — o, is equated to 2K, the yield 
stress. Substituting 2K in equation (1) and 
integrating yields 


R 
o,=2Klog—. . . @ 
= 


Owing to work hardening, the yield stress, 
2K, increases during drawing. On one hand 
the stress/strain relationship of a metal is usually 
well known, but on the other it is quite a complex 
undertaking to formulate the representative 
strain during drawing, and it is not made easier 
by the fact that it also increases from rim to throat 
by the above logarithmic law. 

Before we consider differential annealing, 4 
method of representing the stresses is evolved 
which will be useful Jater. Fig. 2 illustrates the 
stresses acting on a rim; the hoop compression 
stresses o, are shown in the position in which 
they occur, and the tensile stresses o, are erected 
perpendicularly above them. In Fig. 3 both types 
of stresses are shown in the same plane at the 
phase of drawing where the original mm 


has moved to Ry; o, is computed by equation (2), 
and the o, curve is defined by the flow cr:‘erion 
o,— o6,;—2K. Atphase R, of the drawing pro- 
cess, 2 Ky is increased to 2 K, and from there to 
the throat a further increase to 2 K, take place, 
owing to work hardening. A point of | ‘crest 
to note is where o, — oa, at radius I, rom 
there towards the centre, the tensile str © % 


are larger than the compressive stre 0% 
therefore thinning of the flange take place 
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Fig. 4 Increase of radial stresses across die face. 


and from r, outwards, thickening of the flange 
occurs. 

In Fig. 4 the law of increase of the radial 
stresses is plotted across the die face. Curve I 
represents a work-hardening metal in the soft 
condition having a yield stress of 2 K,. The 
intersection A of curve I with the horizontal 
line representing the ultimate strength of that 
temper of metal would represent the maximum 


possible reduction “4 If cupping is commenced 


with the same metal but of a harder temper, then 
the curve will rise more steeply due to the higher 
yield stress 2 Ky; The resulting curve intersects 
at point B with the horizontal line representing 
its higher ultimate strength. The diagram is 
drawn in such a way that intersections A and B 
occur at the same radius ro, i.e., the reduction is 
in both cases the same. This is in agreement 
with the statement in the introduction that the 
temper does not have any significant influence on 
the optimum drawing reduction for cupping. 

It will now be shown what happens if a hard 
circle is treated in such a way that a rim of a 
certain width is made softer than the centre. 
Say the temper of the rim is such that its yield 
strength is 2 K; and the temper of the centre 
such that the yield strength is 2 K,,. The soft rim 
is limited by radius r, and the change of temper 
is abrupt. Fig. 5 (a) shows a corresponding 
graph to Fig. 4. 

Fig. 5 (b) illustrates the change of temper at 
radius re. When drawing commences the 
increase of radial drawing stress follows curve I 
due to yielding of the soft rim at 2K,. At 
point C the abrupt change of temper from the 
yield value 2K, to 2K,, takes place. Conse- 
quently a curve III parallel to curve II starts 
rom point C. Since the circle has in its critical 
centre part the ultimate strength II, the inter- 
section D of curve III with the line of ultimate 
strength Il is of importance. It can be observed 
that the intersection D occurs nearer the centre 
at radius ry. Since ry’ is smaller than ro, this 
represents a more favourable reduction. 

Conditions are more favourable still if the 
change of temper is not abrupt. In Fig. 5 (c) a 
circle is assumed where the change of temper 
occurs by some sort of a curve between r, and 


| 











r,- In the radial stress diagram a new curve IV 
starts from point C, which lies between curves 


‘I and Ill. At point E (radius r,) the circle 


reaches its full hardness, and curve IV changes 
into curve V which is again parallel to curve II. 
The intersection of curve V with the ultimate 
strength II line again represents a more favour- 
able reduction. This being established, the 
next obvious step is to investigate what factors 
govern the maximum possible reduction. 


INVESTIGATION OF ANNEALING 
PATTERN AND LIMITS 


In considering the factors which govern the 
maximum possible reduction using differentially- 
annealed circles: (a) it seems obvious that the 
difference in temper between the annealed rim 
and hard centre must be as large as possible; 
(b) it is of the greatest importance to specify the 
width of the annealed rim, and what sort of 
temper curve should connect the annealed rim 
with the hard centre. In the following demon- 
stration an “ untreated ” circle is a circle uniformly 
annealed. A “treated” circle is of hard rolled 
material differentially annealed. Studying the 
radial stress diagram, Fig. 5 (a) it seems at first 
glance that C ought to be chosen as near the 
centre as possible, i.e. r, is to be as small as 
possible. 

In a first approximation the position of r, is 
defined by the following consideration. At 
some stage of the drawing operation the former 
temper limit r, will arrive at the throat of the die, 
i.e. become ry. At that stage the original edge R 
of the circle has moved to position Ry. The 
remaining rim Ry — ry represents, with one 
reservation, an untreated blank as the treated 
part is already drawn around the die lip to form 
part of the cup wall. Consequently the remain- 
ing rim Ry — ro should not represent more than 
the maximum possible reduction for an untreated 
circle, which is 50 per cent. Therefore 


R* - Ps R,* i ve". . . (3) 


i.e., the soft rim area must equal the area of an 
untreated circle. 

The limiting reduction for a normal circle is 
Ry ~ Fo 


“R 0:50. Let the limiting reduction 


. : : : R-r 
for a differentially-annealed circle be > =n. 


Then inserting these values in equation (3) 


r=V1—30—a'R. . @ 


i.e., for a 60 per cent. reduction (n = 0-6) for 
differentially-annealed circles r, becomes equal 
to0-72 R. 

It has been stated in the foregoing that this 
is a first approximation. What actually happens 
is that the annealed ring moving towards the 
centre receives itself a differential work-hardening 
treatment, since by the time R arrives at Ro its 
reduction of diameter is less than that of r, 
arriving at ry. This gives a gradient in strength 
which permits a bigger reduction, and it will be 
shown later that a reduction in the remaining 
flange of 54 per cent. has been achieved. 

It is clear from formulae (3) and (4) that the 
ratio y becomes larger as bigger reductions are 
attempted, or in other words the annealed rim 
becomes narrower. It will be shown later that 
the limiting reduction is achieved by increasing 
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Fig. 5 Radial stresses across die face with 
differential annealing. 


the temper from the edge to the centre following 
some form of curve. With the help to Fig. 5 (c), 
another approximate limit for r, or r, respec- 
tively can be established. Rim r, — ro must 
be a smaller reduction than 50 per cent. since it 
represents the untreated centre part of the circle. 

Since it has been established above that the 
limiting reduction depends so much on the 
correct annealing pattern, an attempt will now 
be made to evolve a more satisfactory method for 
its estimation; for this purpose work-hardening 
can no longer be neglected. If the edge of the 
circle is drawn from the initial radius R to R,, 
the metal work-hardens, the rate of work- 
hardening increasing from the edge to the 
centre. Assuming that its average yield strength 
is increased from 2 Ky, to 2 K, in consequence 
due to the higher average yield stress, the radial 
drawing stress curve related to R, is steeper. 
Each subsequent curve belonging to a radius 
nearer the centre is steeper still and this is 
illustrated in Fig. 6 (a). 

If we assume a fixed reduction ratio 


then diagram Fig. 6 (b) can be drawn from 
Fig. 6 (a). In this diagram, the maximum 
tensile stresses %,, %,, %,, %, Occurring at 


. . ro Vo Vo To 

— : 
radius r, due to the reductions R ROR,’ R, 
respectively, are plotted above each rim edge 
radius, and hence curve d is obtained. Due to 
work-hardening the ultimate strength is also 
increasing, and the values plotted above each 
radius give curve u. Usually curve d stress 
values are plotted against punch travel, i.e. cup 
height, in which case a somewhat different shape 
from Fig. 6 (b) is obtained since the cup height 
is larger than flange R — ro; this also applies 
for the ultimate stress curve u. Fig. 6 (b) 
illustrates that the cup would fail at its weakest 
point at the nose of the drawing punch as soon 
as the edge of the rim is drawn from R to R,, 
since from that point onwards the drawing 
stresses o, exceed the ultimate strength of the 
weakest point. In fact, stresses at the apex of 
curve d exceed the ultimate stress of the weakest 
point by the amount o,. 

Diagrams similar to Fig. 6 will now be used 
to illustrate the influence on the drawing stresses 
of various differential annealing patterns. By 
assuming different patterns of hardness over the 
circle radius and superimposing on them the 
effects of work-hardening, curves d and u of 
various shapes can be obtained. By studying 
and comparing the tendencies of these curves, 
information on possible annealing patterns can 
be acquired. As long as curves d and u do 
not interfere with each other the draw should 
be possible with that particular pattern and 
reduction. 

Diagrams Figs. 7 to 13 are drawn for a reduc- 
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Graphs illustrating the influence of annealing pattern on the relationship between radial stress and ultimate stress. 


R 
tion of R 100 60 per cent.; Fig. 14 
represents a bigger reduction. Suitable stresses 
due to friction and bending are assumed to 


make the diagrams more realistic. Since these 
assumptions are the same for all the diagrams 
based on 60 per cent. reduction, a reliable com- 
parison is obtained; also the stresses shown can- 
not be far out. The material on which the 
computation work is based corresponds to NS3. 

For the diagrams Figs. 7 to 10, an abrupt change 
of temper has been assumed in order to explore 


the limits on these mathematically 


relatively 


the temper pattern of the circle in each case. 


simple patterns. Fig. 7(b) represents in a 
diagrammatic manner the temper distribution 


0-654. 
At first glance it appears that the step in the 
temper does not bear any relationship to the 
discontinuity in curves d and u. Recalling the 
definition of the diagrams, Fig. 7(c) shows that 
the discontinuity in the curves occurs at the 
moment when the “ temper-step”’ disappears 
around the die opening, but the stresses at that 
point are plotted above the instantaneous edge 
radius of the flange. In Fig. 7 (a) curve d’ repre- 


, r, 
of the circle; the step in temper is at R 


The hatched diagrams (b) illustrate 


sents the stresses for an untreated circle and d’ 
the increase due to the hard centre portion; 
both combined are the stresses for deformation 
only. Allowances for stresses due to friction 
and bending increase the total drawing stresses 
to those represented by curve d. The uw line 
obtains its shape due to work-hardening of the 
already hard centre portion until the sudden 
drop occurs down to the ultimate work-hardening 
line for an untreated circle. Since the curves 
do not intersect, the cup will draw without 
fracture. The soft flange on its own represents 
a reduction of 53-3 per cent. As discussed 





Fig. 15 
(60 per cent. reduction). 
circle (48 per cent. reduction). 


Right: 


Left: cup drawn from differentially-annealed circle 
cup drawn from normal 


Fig. 16 
annealing, showing distortion. 


shell drawn from a circle of this size with additional ironing reduction of 50 | 


Left: 162 mm. diameter circle before differential annealing. 


Centre after 
Right: after rectification by dishing. Botton - 
cent. 
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Combination of radial 















later this case has been proved by experiment. 
Fig. 8(a) shows also that a circle to pattern 
Fig. 8(b) with a larger hard centre portion, 
draws successfully. Fig. 9 shows that if the 
area of the hard centre is increased further, the 
draw will fail since the maximum tensile stress 
exceeds the strength at the weakest point by o,. 
The base of the cup will be pushed out at the 
commencement of the draw—this circle fails 
owing to insufficient annealing. At the ratio 
re 


0-787, the hard centre portion on its own 
ro 


already represents a reduction of 49 per cent.; 
this rough limit has already been laid down. 

In Fig. 10(a), the hard centre portion is made 
smaller than in Fig. 7(a). The curves d and u 
intersect and failure will occur as soon as the 
hard tempered centre disappears. It might be 
noted that the failure occurs after a substantial 





Fig. 20 Differentially-annealed circle showing 

wrinkles commencing away from the rim. In an 

untreated circle the wrinkles always start at the 
rim. 

G, (Tons per Sq. In) 

6 5 4 } 2 I 0 1 2 3 + 
— _cin ay 
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Fig. 19 


tensile stresses and hoop compressive stresses in flange during cupping. 


depth of cup is already drawn and the cup will 
tear off the remaining flange; such a failure will 
indicate over-annealing. In fact, the remaining 
flange represents a reduction of 55-6 per cent., 
which is too much. In Fig. 11 the annealing 
pattern is similar to Fig. 7(b) except that the 
harder centre portion is tapered off towards r, ; 
this blank would draw satisfactorily. The value 
of d” representing the stresses due to the centre 
portion, is less than in Fig. 7(a); also the ultimate 
strength is reduced rapidly to join the normal 
u line. In Fig. 12(b) the hard centre portion is 
tapered off more gradually than in Fig. 11(b); 
in fact it is made to show a temper of 4H at the 
spot where the step occurs in Fig. 7(b). The d 
and uw lines stay well clear of each other; in 
fact this pattern gives the maximum safety com- 
pared with the other patterns. The uw line does 
not show a sudden discontinuity and if it is 
remembered that the w line represents the strength 
of the wall, it can be seen that this will be 
the most satisfactory product. In Fig. 13(b) a 
pattern is assumed which tapers from r, to the 
edge. This should draw well and is almost as 
good as that in Fig. 12. 

As can be clearly observed, for all these 
diagrams a 60 per cent. reduction has been 
assumed. One is tempted, however, to speculate 
what the limiting reduction would be, assuming 
an optimum annealing pattern. In Fig. 14(b) a 
pattern identical to Fig. 12(b) is assumed and 
a bigger reduction is attempted. The reduction 
chosen is of interest, because it is somewhat of a 
landmark in deep drawing. This is where 


R . R 
log, p becomes unity. Hence e = 2-718 or 
r 


I : 
(1 —-) x 100 — 63-2 per cent. reduction; it can 


be shown that this draw just about fails at this 
reduction. As stated, this analysis is based on 
NS3 material; other alloys have not yet been 
analysed and will be either more or less success- 
ful according to the ratio of hard rolled : annealed 
properties. 

What a 60 per cent. reduction means in depth 
of cup is clearly illustrated by the photograph 
reproduced in Fig. 15. The cup 
bile to the left is drawn from a blank 











ame 162 mm. in diameter and 0:55 mm. 
(0:022 in.) thick; the internal 
diameter is 65-3 mm. and with a 
reduction of 60 per cent. the 
average height of cup is 94 mm. 
This was made in one cupping 
operation, including (towards the 
end of the stroke) substantial 
ironing to obtain uniform wall 
thickness. The cup on the right is 
of the same diameter but of 48 per 
cent. (i.e., normal reduction) only. 





as in Fig. 14(b). 


Commencement of deep drawing with blank annealed 


The cup made from a differ- 
entially-annealed circle may be 
subsequently ironed, without in- 
ter-annealing, to the length of can 
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shown in Fig. 16 (ironing reduction 50 per cent.); 
Fig. 16 also shows circles after differential 
annealing. 

The next series of diagrams show what actually 
happens in the flange during the draw of 
differentially-annealed circles. These diagrams 
are based on the one explained with the help of 
Fig. 3. Figs. 17 to 19 show various phases of 
the draw of a circle differentially annealed to 
pattern Fig. 7 (bd). 

Fig. 17 illustrates the commencement of the 


0-654 


where the abrupt change in temper takes place; 
from there on, the tensile stresses o, increase 


P F r 
draw. The yield, 2 Ky, is constant to 
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Figs. 22 Comparison of cups made from 


untreated and differentially-annealed circles. 
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Fig. 23 Diagrammatic elevation and plan of 


induction annealing apparatus. 
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Fig. 24 Experimental annealing apparatus show- 
ing, from top downwards, the feeding station, 
annealing circuit, and water-cooled dishing press. 


more rapidly. At the change of temper, 
according to the plastic yield criterion, o,—(—<«,) 
2K, much larger compressive stresses are 
required to force plastic flow. 2K for NS3H 
sheet is 11-5 tons per square inch: hence the 
sharp sudden increase in compressive stress. 

It is obvious that for an untreated circle, the 
largest compressive stresses always occur at the 
rim. If the material is allowed to wrinkle, the 
wrinkles always originate from the rim due to 
these compressive stresses. Since, for a differ- 
entially annealed circle to pattern Fig. 7(b), the 
largest compressive stresses are nearer the centre 
(at the commencement of drawing), wrinkling 
will originate from this point; (Fig. 20 shows this 
clearly). Fig. 18 shows an intermediate phase 
of drawing, while Fig. 19 shows the moment 
when the hard centre portion disappears. 

Fig. 21 shows the commencement of 
drawing with a blank annealed to pattern 
Fig. 14(6). Naturally the stress curves of 
pattern Fig. 14(b) do not show any discontinuity. 


deep 


RE-DRAWING OF CUPS MADE FROM 
DIFFERENTIALLY-ANNEALED CIRCLES 


Only limited experimental work has been 
carried out as yet on the re-drawing of cups 
made from differentially-annealed circles but a 
brief analysis will show the advantages. Fig. 22 
shows a cup made from an untreated, fully 
To compare it with a cup made from 
a differentially-annealed circle with 60 per cent. 


soft circle. 


Fig. 25 





Timing mechanism for the annealing cycle. 


reduction, it has to be made in two draws, say, 
cupping reduction 48 per cent., re-drawing 
reduction 23 per cent. The metal work hardens 
nearly enough uniformly from the soft base to 
the hard top rim as illustrated by ultimate line u. 
Fig. 22(a) represents a cup made in one draw from 
a differentially-annealed circle. Assuming the 
circle was originally annealed to pattern Fig. 
7(b) then the ultimate stress line u plotted over 
the height of can takes the shape as shown in 
Fig. 22(a). Re-drawing both cans it can easily 
be observed that a greater minimum strength is 
available for the can made from a differentially- 
annealed circle than for the conventional can, 
to pull the top rim through the die which offers 
in each case the same drawing resistance as both 
sections have been of the same original strength; 
consequently the result is an increased reduction 

This field has not yet been explored fully, but 
it is clear that the advantage of larger reductions 
remains for any further re-draw as long as no 
inter-annealing takes place. An analysis similar 
to the one made for the cupping operation could 
be undertaken to study limit reductions for each 
draw. Naturally, the step in temper in the wall 
is not desired, although it does not show to 
disadvantage in severe ironing. Obviously more 
even annealing patterns ought to be attempted, 
such as Fig. 22(d). 


ANNEALING APPARATUS 

Naturally, without suitable and_ reliable 
annealing equipment, differential annealing is of 
limited practical application. The first attempts 
at differential annealing were made by observing 
the temperature distribution by means of 
Thermindex paint on circles spun on a lathe 
and heated with an oxy-acetylene open flame. 
Such crudely annealed circles have been success- 
fully drawn with 60 per cent. reductions. Later, 
a novel induction annealing apparatus was 
proposed for the purpose in which the circles 
are inserted into the gap of an electromagnetic 
iron circuit. The poles are circular and of 
smaller diameter than the circle. The alternating 
flux passing through the circle induces eddy 
currents in the rim and heats it up rapidly. 

Diagrammatic views of this apparatus, which is 
fully automatic, are given in Fig. 23. A batch 
of circles is inserted into the feeding station 
whence they fall on to the cradle of the annealing 
station. The movable pole piece closes the gap 
completely and holds the circles while they are 
being annealed; during this time, the supporting 
cradle is withdrawn. Obviously, due to the 
temperature gradient in the circle, thin circles 
will distort and a rectifying Operation is necess- 
ary. Fig. 16 shows on the left an unannealed 
circle, in the middle a differentially-annealed 
distorted circle, and on the right a rectified one. 
Rectifying the circles to a slightly dished shape 
is done in a separate stage. After annealing, 
the movable pole piece 
opens and the circles fall 
on to the cradle of the 
dishing stage. The 
dishing formers are 
water cooled to “freeze” 
the annealed pattern 
and the circles then fall 
out of the dishing stage 
on to a conveyor. 

Fig. 24 shows the 
annealing apparatus 
and Fig. 25 the timing 
mechanism attached to 
it. This experimental 
unit works with mains 
frequency and handles 
small batches of circles, 
the output being appox- 
imately 25 circles per 
minute. 

Fig. 26 shows the dis- 
tribution of hardness 
on the rim of a differ- 
entially-annealed circle 


162 mm. in diameter 
by 0-55 mm._ thick. 
This circle has been 
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Fig. 26 Distribution of hardness on rim of 


differentially-annealed circle. 


annealed in a batch of three and has been 
dropped immediately from the annealing stage 
into water to quench it quickly and “ freeze” 
the annealing pattern. Such a circle draws 
successfully into the can shown in Fig. 16. Ip 
Fig. 26 the steep increase in hardness is bi-sected 
by a straight line on radius r, 53, which 


occurs at a ratio . 0-654. It can be observed 
that this pattern has been used in Fig. 7(4) as the 
basis of the analysis on annealing patterns. 
If the circles are not quenched rapidly, a less 
abrupt change of temper will take place but some 
further research will be necessary to devise 
equipment to anneal to the more ideal patterns. 

The output of such an apparatus is governed 
by its number of annealing cycles and by the 
number of circles in a batch. Obviously, the 
batch of circles is restricted if an_ identical 
annealing pattern for the whole batch is to be 
obtained. Some annealing tolerance must be 
permitted and the analysis on annealing patterns 


- } 
has shown that a tolerance from 0-78 to 


0-62 is acceptable for a 60 per cent. reduction. 
If the maximum reduction is to be less, the 
annealing tolerance becomes much greater. 
If similar annealing equipment is designed to 
have an output of approximately 150 circles per 
minute, then it would have the same output as a 
blanking press. In this case the two units 
might actually be connected by an automatic circle 
transfer and thus, without manual handling, 
annealing might become very cheap. It should 
be pointed out that differential annealing does 
not represent an extra operation since it replaces 
conventional annealing, but it will be clear 
that the pole pieces must be adjusted to each 
size of circle. 
CONCLUSIONS 

Obviously, any shape of blank can be differen- 
tially annealed, if a suitable annealing apparatus 
can be developed. As a matter of fact, to anneal 
only the four corners of a rectangular blank 
does not present any great difficulties. For a 
heat-treatable metal, the inverse process Is 
feasible, namely, to commence from a soft 
blank and heat-treat the centre portion only. 
No theoretical super-deep drawing alloy, however 
refined, can ever give the advantages of differ- 
ential annealing because, for a circle of even 


: is 1 : 
temper, the drawing ratio (Fig. 14) cannot 
. 


be exceeded, in fact it is necessary to keep well 


below it to allow for friction and bending. It 
would require an alloy which is non-work 
hardening but of high strength to yield a shell to 
compare with the fully hard product o 1ined 
by drawing a differentially-annealed cir 
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An example of how existing machine tools can 
be built into a semi-automatic flow line is given 
by the lines recently installed by A.E.C. Limited, 
at their Southall, Middlesex, works. The parts 
to be handled are the cylinder block and head 
for the latest addition to the company’s range 
of Diesel engines. This is designed to replace 
the standard 7:7 litre six-cylinder engine that has 
been made for some time, and will be produced 
in two sizes, either 470 or 410 cub. in., and in 
horizontal or vertical forms. The cylinder 
blocks and heads are identical in the two sizes, 
but different sleeves are fitted. The whole engine 
has been designed in conjunction with the pro- 
duction side, to give a smooth form externally 
and to keep machining within bounds. As it is 
not expected that production of this engine will 
keep the lines fully occupied, provision has been 
made throughout for the acceptance of one of a 
different size. For this reason items like multi- 
spindle drills have been equipped with detach- 
able heads. The layout is shown in Fig. 1. 
Before they are brought to the machining lines, 
the castings have been fettled, shot blasted and 
their rough surfaces covered with a chlorinated 
rubber paint to prevent any inclusions working out 
during the subsequent life of the engine. The 
six-cylinder block weighs 392 Ib. in its rough 
form and is reduced to 336 lb. when machined. 
The heads, of which there are two for each block, 
weigh 68 lb. rough and 57 Ib. when machined. 


OBJECTS OF THE INSTALLATION 


Flow or transfer line production is part 
of the generic * automation,” and the degree of 
automatic action which is built into the tools and 
attaciments is decided primarily by the produc- 
lion rate required and the economic capital 
Inve ment. This production rate determines 
the time cycle required and sets the limit on the 
ma m duration of any one operation required 
for production of the component. In the 
cas der consideration this rate has been set 
» engine units an hour, and in particular 
‘ns On one line three engine casings and 
ther six cylinder heads per hour. 
i the main objects has been to reduce as 
practicable and economic, the physical 
equired of the machining operators, 
his end the components merely have to 
od or pulled on roller runways, or special 
The operator’s duties therefore consist 
f loading the machines, starting the 


Go greater 


oie RRA MI 


SEMI-AUTOMATIC SYSTEM 


machine cycle and passing on and repeating 
the procedure at the adjacent machines. Machine 
cycles are automatic and when finished each 
machine stops and awaits the return of the 
operator. Some idea of the extent to which 
muscle power has been supplemented with 
mechanical aids may be gained from the average 
figure of 30 h.p. available per worker on the 
cylinder-head transfer line. This compares 
with a figure of 74 h.p. per worker under the 
previous method of batch production. 


CYLINDER-HEAD TRANSFER LINE 


The cylinder head, by virtue of its size, shape 
and the number required, lends itself readily 
to a degree of automatic transfer machining. 
In deciding upon the employment of power 
transfer of this component from one machining 
station to another a decision had to be made 
as to whether the component should incorporate 
fixture location facilities within itself for each 
machining operation and be moved on one of 
its machined faces, or whether it should be 
attached to a suitable platen. For various 
reasons, including the advantages of the more 
generous location bushes which are readily 
incorporated in a platen, and the protection 
afforded to the machined faces by its use, it 
was decided in favour of this latter method. 

The heads are brought to the first machining 
station already pickled, shot blasted, and spray 
painted externally and internally, and are loaded 
by fork-lift truck on to a platform which feeds 
an Asquith rotary-table vertical milling machine. 
The 6 ft. diameter table of this machine carries 
four milling fixtures, two of which hold the com- 
ponent for the first operation of machining the 
valve-cover face. Location is taken from cast 
pads. These positions are spaced alternately 
with the other two which are used to mill the 
gasket joint face. 

The components pass under two 14 in. dia- 
meter Galtona carbide milling cutters, one set 
for roughing height and the second for finishing. 
Two completed components are produced for 
every revolution of the machine table. A table 
feed of 12 in. per minute is used and this results 
in a table cycle time of 16 minutes, i.e., one 
component every 8 minutes. Automatic stops 
on the machine bring it to rest every half revolu- 
tion for component changing by the operator. 

Hand transfer follows, and the component is 
pushed, on a roller-way, valve-cover face upper- 
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Fig. 1 The flow line for the cylinder casing has three legs to accommodate the 40 stations required, but only one is needed for the cylinder-head line. 
The arrangement means that both components begin and finish at the same ends of the shop. Only six men are needed for the head line and fourteen 
for the casing; each man has about 30 h.p. available. 


FLOW LINE PRODUCTION 


CYLINDER BLOCKS AND HEADS MACHINED ON A FLEXIBLE 


most, to an Archdale radial drilling machine, 
which drills and taps two service holes to provide 
the means of attachment for the No. 1 platen. 
The platen is bolted to the component which 
then passes into a roll-over device; this delivers 
it to the next section, with the platen under- 
neath. 

The component is pushed to the third station 
where the side faces are straddle milled on a 
Cincinnati 3 in. by 36 in. duplex horizontal 
milling machine. A turntable section in the roller 
runway, which is designed to rotate in one 
direction only, swings the component into line with 
the milling machine and back to the main roller- 
way. A further hand transfer carries the compo- 
nent on the roller-way to the fourth station, where 
a Parkinson horizontal milling machine gang mills 
the end faces of the cylinder head. The machine 
is sited to bring the fixture into line both vertically 
and longitudinally with the roller runway when 
the table is in its loading and unloading position. 
In both these milling operations once the com- 
ponent is located and clamped the operator has 
only to press the cycle button and walk away 
to his next duty. 


AUTOMATIC SECTION 


Until this stage the roller conveyor height has 
been set at a level to suit existing plant, but it is 
now ramped down to a constant height of 30 in. 
for its passage through the automatic sections of 
the line. These are arranged in three batteries 
to deal with the three main faces of the com- 
ponent, i.e., the joint face, the valve-cover face 
and the angular facing required for the injector 
bores. 

The fifth station, therefore, represents No. 1 
automatic transfer battery, and comprises six 
Archdale vertical hydraulic machines built to 
the company’s requirements and incorporating 
hydraulic feed cycles which can be arranged to 
give a combination of the following: fast 
approach, normal feed, (drilling, reaming, etc.), 
a special slow feed for facing, etc., provision to 
dwell on a dead stop for working to accurate 
depths, and finally fast return to starting position. 
The machines carry detachable multi-spindle 
attachments designed and built by the company 
for the machining operations accessible from the 
gasket joint face. 

Machining operations are divided up as 
follows:. Position 1—spot face valve guide 
bosses. Position 2—drill stud holes half way 
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Position 


through. 
ports and drill dowel holes. 
push rod holes, ream dowels and drill valve 


3—rough machine valve 


Position 4—drill 


guides. Position 5S—core drill valve guides; 
rough valve throat and valve seat recess. 
Position 6—finish ream valve guide holes, finish 
cut valve throat and valve-seat recess. 

Each multi-spindle attachment carries two 
locating bars having rounded noses. The bars 
are encased on their upper length by a telescopic 
tube containing a coiled helical spring which 
serves the dual purpose of clamping the com- 
ponent and stripping the platen from the bars 
should it tend to lift on the return stroke. A 
bridge-type fixture and bush plate is attached to 
each machine table and the platen slide rails 
pass through the fixtures in a continuous length. 
The slide rails are attached to the table and 
carry in addition the bottom pilot bushes which 
are used in conjunction with the locating bars 
on the multi-spindle attachments. 

Between the slide rails is mounted the com- 
ponent transfer bar which carries seven hinged 
spring-loaded latches suitably spaced in accord- 
ance with the machine layout. In action the 
bar moves, under power, longitudinally, the 
latches are depressed under the platens and 
spring up when clear of them. On the return 
stroke they abut the end of each platen and thus 
index each component into the adjacent machine 
station. A common master lever links the cycle 
operating levers on the six machines and to start 
the machining cycle this lever is depressed. 
Once started, each machine takes care of its own 
cycle and returns independently to its starting 
position. 

Initiation of the cycle requires two movements 
only; the operator presses a button which 
indexes the components and then depresses the 
master lever linked to the machine operating 
levers. This sets the six machines in motion and 
he is then free to move to his next duty. This 
description, apart from the actual machining 
operations involved, applies to all three batteries 
of automatic transfer machines. 


AUTOMATIC RETURN OF PLATENS 

After leaving No. | battery, No. 2 platen is 
attached to the gasket joint face. The com- 
ponent is then pushed by hand into a roll-over 
device mounted on a turn-table base, the unit 
is inverted, No. | platen is removed, lifted clear 
by a hinged portion of the roll-over fixture and 
pushed on to the platen return conveyor which is 
at right angles to the main line. The com- 
ponent complete with No. 2 platen and now 
with the valve-cover face uppermost is pushed 
to the second automatic battery of machines. 

The second battery contains five Archdale 
vertical hydraulic drilling units, one Archdale 
duplex hydraulic horizontal drilling machine 
and one three-way Pollard multi-spindle tapping 
machine. They cover the following operations. 
Position No. !—complete stud hceles already 
drilled half way through from other side. At 
this stage the two service holes drilled and 
tapped for the platen are opened up to become 
two of the stud holes. Position No. 2—spot face 
bolt bosses prior to drilling. Position No. 3— 
rough machine valve spring facing. Position 


Fig. 2 


line. 


Cylinder head 
Both faces of the 
heads are first milled and 
they then proceed along 
the roller conveyor to a 
radial arm drill where 
the holes are drilled by 
which the first platen is 
attached. 


No. 4—finish machine valve spring facing. 
Position No. 5—drill push-rod holes, valve 
restraint dowel holes and drill tapping holes for 
valve cover. Position No. 6—horizontal duplex 
drilling machine. Drill tapping holes in mani- 
fold and cover faces. At this position, and 
arranged in the vacant vertical machine face, a 
series of air jets is fixed to coincide with the 
vertical holes drilled in the previous position; 
these serve to blow out 
trapped in the blind holes, thus clearing them for 
the subsequent tapping operation. Position 
No. 7—tap holes in side and top faces from three 
directions. A point of interest here is the oil feed 
for the taps, which automatically meters a supply 
of oil mist at each cycle. 

Operating procedure for this battery is the same 
as previously described. Having completed the 
above operations No. 2 platen is removed and 
No. 3 platen, which has an angular face of 20 deg. 
takes its place and presents the component in 
the correct attitude for machining the inclined 
injector holes etc. No. 2 platen is returned to 
its starting point on the conveyor belt for recom- 
mencement of the cycle. 

The angled component is then pushed to the 
third automatic transfer battery, which comprises 
five machines. These are four Archdale hydrau- 
lic vertical drilling machines and one six-spindle 
tapping machine designed and built by the 
company. The following sequence of operations 
is performed. Position No. 1!—drill three 
holes for the copper injecter sheath. Position 
No. 2—drill three holes for the injector nozzles 
and drill six tapping holes for the injector studs. 
Position No. 3—core drill the three injector 
sheath holes. Position No. 4—finish machine 
three injector sheath holes. Position No. 5— 
tap six injector stud holes. Here again an 
automatic air blast is incorporated at position 
No. 4 to clear the vertical blind holes prior 
to tapping. This stage completes the automatic 
transfer operations and No. 3 platen is removed 





Fig. 3 Cylinder head 


line: first automatic 
At the 


Stations, the 


transfer station. 
automatic 
heads, mounted on plat- 
ens, are drawn into posi- 
tion by a bar which runs 
the full length of the 


station. 


the cast-iron swarf 
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with the aid of another lifting device and urned 
by conveyor to its starting point. 

A swarf-removing operation follows which 
the component is pushed into a roll-ove fixture 
and rotated several times to tumble ut the 
swarf which may have collected in the ternal 
cavities. It then passes to a radial-arn irilling 
machine which core drills and reams | 1¢ cas 
holes in the end faces, and the sealin. * cup 
plugs ” are then fitted. A second radial \ :achine 
sited alongside provides facilities for co Dleting 
various operations which may not have been 
completely machined in the automatic sections 
due to the occasional breakage of a drill or g 


reamer, etc., since it is Obviously not practical or 
economic to stop the line for these purposes, 

A washing operation follows which is carried 
out in a Dawson machine equipped with a con. 
veyor belt, the cylinder head passing under 
power through a series of high-pressure washing 
jets using a hot alkaline solution. The washing 
machine discharges the component on to the 
next position, where there is a Hare 7} ton 
hydraulic press with foot operation, which js 
used to press in the copper injector sheaths. 

The final operation comprises a pressure air 
test, designed and built by the company and 
incorporating an easily loaded testing fixture 
which immerses the component in the water 
bath. Compressed air is introduced into the 
internal passages. Rusting is prevented by the 
addition of a chromate inhibitor. Now com- 
pletely machined, the cylinder head is passed to 
the inspection table. 

One other feature of this line is the provision 
for the disposal of cast-iron swarf. The machine 
tables are provided with apertures which allow 
the swarf to fall into a cast aluminium channel 
which passes through the line of machines, 
Various deflectors and scrapers are so placed to 
guide the swarf into this channel to reduce the 
need for manual servicing to a minimum. 
The swarf trough is designed as a shaker type 
conveyor and eventually discharges into a trans- 
verse one located between No. | and No. 2 
automatic batteries. This last conveyor is 
inclined, and carries the swarf up to a suitable 
level to be discharged into a wheeled container. 
Only six men are needed to operate the whole 
line at the rate of one head every ten minutes. 


ENGINE CASING TRANSFER LINE 

On this line the same principles apply in so far 
as limitation of physical effort is required and 
provision of simple, easily loaded and clamped 
fixtures and automatic machine cycles has 
been given full consideration. The component, 
therefore, is loaded on to a roller-conveyor track at 
the start of the machining line and is merely 
pushed from station to station manually. No 
great advantage is conferred in this instance by the 
use of a platen, and master location is provided 
by two dowel holes which are machined in the 
sump joint face. 
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Fig. 4 Cylinder head line. Platens are changed betweer stations and returned to their starting 
points by secondary roller conveyors. The vibrating conveyor for swarf can also be seen. 


Generally speaking a standard conveyor 
height of 32 in. has been used and all new 
plant designed to fit in at this level. However, 
in order to make use of the productive facilities 
of certain existing Cincinnati duplex milling 
machines a higher level has been used at the 
beginning. 

Position No. 1.—Cincinnati duplex milling 
machine. This machine carries a large air- 
operated bridge clamping fixture for the 
first machining operation, which consists of 
milling the sump and cylinder-head joint faces 
and is carried out in two passes by an automatic 
cycle. The first pass rough machines both faces 
and the second one finishes the sump face and 
semi-finishes the cylinder-head joint face— 
leaving an allowance of 0-020 in. for completion 
at a later stage. Automatic spindle retraction 
allows the component to clear the cutters on its 
return traverse. An air hoist is employed to 
unload the component which, is then transferred 
tothe start of the roller-conveyor track and at this 
Stage it rests on the cylinder-head face, i.e., 
sump tace uppermost. 

Position No. 2.—Archdale radial arm drilling 
machine. At this stage two holes are drilled and 
reamed in the sump face and these serve as master 
locations for all subsequent machining operations. 
Advantage is taken at this stage to perform such 
ancillary operations as cutting clearance for 
uming gears and drilling various holes the centre 
to centre distances of which are too small for 
multi-spindle operation. 


Position No, 3.—Turnover device. Before pro- 
ceeding to the subsequent machining operations 
the component has to be inverted to bring the 
sump lace containing the master locations down 
on to the roller way. 

Position No. 4.—Archdale four-spindle hori- 
zontal duplex milling machine. This machine 
ha platen-type table and the control is 
elec ily interlocked with locating plungers 


re the cycle cannot be started until these 
| crs are pushed home. The spindles carry 
Ke ) in. diameter Galtona cutters to finish 
the side-cover faces and semi-finish the 
mp and dynamo mounting faces on the 
€ asing. Two pads on the sump joint face 
a machined, and during this operation a 
1 to half feed is brought about auto- 
The component is unloaded at the 
he table travel and the empty table is 
| to the starting position. 
m No. 5.—Cincinnati duplex milling 
The table of this machine is set in 
and forms a continuation of the roller 





conveyor. A similar type of fixture to that 
described for Position No. 4 is used to finish 
machine the mounting faces to a tolerance of 
0-002 in. 

Position No. 6.—Another Cincinnati duplex 
milling machine. This machine is sited to one 
side of the conveyor track. End faces are finish 
milled and this arrangement enables the engine 
casing to be rolled directly on to the fixture, which 
then traverses through the cutters and returns 
the component into its original position in line 
with the next section on the conveyor. Follow- 
ing this operation (which completes all milling 
on the six faces) the engine casing is lowered by 
another air-operated section of the track to the 
standard conveyor height for the rest of the line. 

Position No. 7.—Asquith vertical cylinder 
boring machine. This machine carries a detach- 
able six-spindle fixed-centre boring head. The 
boring bars are located in running pilot bushes 
mounted in the base of the fixture and driven by 
the boring bars. A helical lead is cut on each 
boring bar to assist the engagement of the 
driving key-way with the key in the pilot bush. 
Machine cycle is automatic and comprises the 
following operations. 

The boring head advances in fast feed, trips 
into boring feed and bores through the top dia- 
meter. It then fast feeds until it reaches a 
position to bore the lower diameter and at the 
same time a second set of boring tools come into 


Fig. 5 Cylinder casing 
line, Positions 1 and 2. 
A bridge clamp holds 
the cylinder casing while 
the sump and cylinder 
joint faces are milled. 
Master locating holes are 
drilled by the radial-arm 


machine (Position 2). 
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action to size the top diameter. When boring 
is finished, a counterboring tool follows on to 
rough machine the recess for the shouldered-type 
cylinder sleeve. 

Position No. 8.—Holroyd vertical boring 
machine. This machine is provided with a 
six-spindle fixed-centre detachable head and cuts 
the sleeve sealing-ring recesses. 

Position No. 9.—Asquith cylinder boring 
machine. This second Asquith machine is for 
the finish boring of the sleeve bores and cylinder 
counterbores. The fixture design on the three 
machines described above incorporates spring- 
loaded rollers mounted in the fixture base. This 
feature enables the component to be rolled into 
position in the fixture and the rollers are then 
depressed by the clamping action, allowing the 
component to rest on the hardened faces pro- 
vided. As soon as the clamps are released the 
rollers lift the component clear again and it 
can be transferred with a minimum of effort. 

Position No. 10.—A.E.C. horizontal double- 
ended deep-hole drilling machine. The oil gallery 
in this engine is machined in the casing proper and 
this means that an oil hole has to be drilled 
throughout the length of the cast-iron casing, 
some 23 in. The hole is drilled from both 
ends, and advantage is taken to incorporate two 
additional spindles in one drilling head and an 
additional one in the other head which permit 
the camshaft tunnel to be rough bored and an 
idler gear bore to be machined during the 
drilling cycle. Arising from the depth of hole 
to be drilled, the machine automatically retracts 
and relieves the drills after every 5 in. depth of 
penetration. The drilling feed is set at 1} in. 
per minute. This machine is set to one side of 
the roller conveyor to suit the side loading 
required and the component is conveyed from 
the roller track to the machine fixture by a 
trolley running on transverse rails. 

Positions Nos. 11 and 12.—A.E.C. designed 
single-ended horizontal boring machines. These 
machines, which were previously employed on 
similar operations under batch production 
conditions, have been modified to make the 
operation fully automatic. The machine at 
Position No. 11 carries a four-spindle fixed- 
centre type detachable boring head and these 
spindles face one water cover hole, bore and face 
the pump housing, rough machine the idler gear 
bores and bore and counter bore the camshaft 
driving-gear housing. The second machine at 
Position No. 12 finish machines the roughing 
operations. Both machines are sited for side 
loading of the component by trolley. 

Position No. \3.—Archdale duplex horizontal 
multi-spindle drilling machine. The component 
is now offered for further drilling, tapping and 
boring operations on its end faces. As with 
previous work on the end faces the component 
is side loaded into the fixture from a trolley and 
a total of 20 holes are drilled in the front-end 
and 11 in the rear-end face. 

Position No. 14.—Archdale duplex horizontal 





oh 














Fig. 6 After the cylinders are finish bored in Position 9, the casings are taken by trolleys to have holes 


drilled in the end faces at Positions 10, 11, 12 and 13. 


multi-spindle tapping machine. The component 
passes via the rollerway and a further side 
loading trolley to this machine where the holes 
just drilled are tapped. Oijl feed pipes meter a 
‘squirt’ of oil on to the machine taps each 
cycle. 

Position No. 15.—Archdale duplex horizontal 
cam unit boring machine. The two ring dowel 
holes drilled at Position No. 13 and the idler- 
gear bore machined at Position No. 11 are now 
finished by two reaming spindles and one boring 
spindle respectively. This stage completes the 
operations on the end faces. 

Position No. 16.—The component is inverted 
and advantage is taken of the rotary motion to 
tumble out the cast-iron swarf. 

Position No. 17.—Archdale three-gang tappet 
hole machine. This is employed for drilling, 
core drilling and reaming the tappet guide holes 
and is a three-station machine. It comprises three 
units each carrying a six-spindle head of the 
limited adjustable type. When the machine 
is loaded a component occupies each station and 
the three operations proceed simultaneously. 
The machine cycles twice, machining six holes 
each time in three components. 

Position No. \8.—Archdale size No. 4 multi- 
spindle drilling machine. The detachable attach- 
ment of this machine carries a tota! of 63 spindles. 

These are arranged to drill the joint-face holes 
and the bearing-cap stud holes at one setting, and 
to counterbore the stud holes at a second setting. 

Position No. 19.—Archdale size D multi- 
spindle drilling machine. Provision is made 
here to drill and ream the bearing cap dowel 
holes and to drill the bearing oil holes. The 
machine carries a detachable multi-spindle 
attachment, designed and manufactured by the 
company. The drilling and reaming operations 
require two indexes each to cover the hole pattern 
required. 

Position No. 20.—Archdale radial-arm machine. 
In this operation the bearing cap stud holes and 
the sump-face joint holes are tapped. This is a 
temporary arrangement and at a later date the 
radial drill will be replaced by a vertical multi- 
spindle tapping machine. Machining operations 
are now complete on the sump face and the 
component passes to another turnover fixture, 
Position 21, where it is rotated by power for de- 
swarfing purposes, and is then pushed on to the 


conveyor with the cylinder-head joint face 
uppermost. 
Pesition No, 22.—Archdale size No. 3 multi- 


spindle drilling machine. The detachable head 
of this machine carries 50 spindles for drilling 
the stud holes, dowel holes, etc., in the gasket 
joint face. In order to accommodate the 


machining of certain holes at very close centres, 
roughly half the pattern of holes is drilled at one 
then 


pass; the component is indexed 


across 





This is the end of the first leg of the flow line. 


the machine to bring it under another pattern 
of holes, the movement being approximately 10 in. 

Position No. 23.—Archdale size D hydraulic 
drillingm achine. Counterboring of the stud 
holes and reaming of the dowel holes drilled at 
Position 22 is carried out as described under 
Position 19, and again this machine is fitted 
with a detachable multi-spindle attachment of 
the company’s own design and manufacture. 

Position No. 24.—Archdale radial-arm machine. 
This taps the stud holes in the cylinder-head 
joint face. Here again it is proposed to install 
a multi-tapping machine. 

Position No. 25.—Archdale three-spindle hori- 
zontal drilling machine. A total of seven cross 
oil holes are drilled and advantage is taken at 
this stage to drill a hole through the thickness 
of the cylinder block to carry the throttle control 
shaft. 

Positions Nos. 26 and 27.—Archdale multi- 
spindle duplex machines for drilling and tapping. 
Drilling and tapping of the holes in the side faces 
are performed and in accordance with the policy 
throughout, the tooling attachments on these 
machines are of the fixed hole centre pattern, 
and are readily detachable to accommodate an 
alternative component. 

Positions Nos. 28 and 29.—Archdale radial- 
arm drilling machines; for certain holes which 
are too closely spaced for multi-spindle working. 
To facilitate handling, a rotary drilling fixture is 
provided. This enables the component to be 
rolled into the fixture and rotated to bring the 
side faces into the correct machining attitude. 

Position No. 30.—A.E.C. washing machine. 
This carries a power-driven rotary fixture, and the 
casing is thoroughly washed with a hot alkaline 
solution, pumped through a multitude of high- 
pressure jets; it is then subjected to an air blast 
to remove swarf, etc., from the blind holes. 

Position No. 3\1.—Inspection table. 

Position No, 32.—Archdale vertical piston- 
type milling machine. Here the cylinder-head 
joint face which was semi-finish machined on the 
duplex machine at Position No. 1, is now 
finished. A 12 in. diameter Galtona carbide 
cutter is used for a stock removal of 0-020 in. 
at a feed rate of 9 in. per minute. 

Position No. 33.—Asquith vertical drilling 
machine. Following this operation, the cylinder- 
sleeve counter bores have to be finally sized to 
depth, locating from the gasket joint face. A 
stepped location spigot is used to centralise the 
tool in the sleeve bores. All machining work, 
with the exception of the main and camshaft 
bearings is now complete. 

Position Nos. 34, 35 and 36.—The engine casing 
is transferred to a series of fitting stations, at the 
first of which the cylinder sleeves and their sealing 
rings are fitted. The casing is then water tested to 
check the tightness of the sealing rings. It next 
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passes on to a fettling stand, where irious 
sharp corners, etc., are removed and t — main 
bearing caps are fitted. 

Position No. 37.—A.E.C. special hy ‘Ontal 
boring machine. With the bearing S$ in 
position it is not practicable to roll t! 2asing 
into the boring fixtures and it is therefi hoist 
loaded from the rollerway into the three | emain- 
ing machining stations. This machine is used to 
semi-finish the camshaft tunnel bearinos and 
to rough and semi-finish the main | rings 
It is fitted with a two-spindle fixed centre detach. 
able boring head. The running bushes for the 
boring bars are of the keyhole type to provide 
clearances for the tools in the boring bars when 
the bars are traversed to the cutting position, 


Provision is made in the machine for the spindle 
to stop always with the tools in a vertical position, 
i.e., in line with the keyhole slots in the running 
bushes. r 

Position No. 38.—Special horizontal boring 
machine. A similar machine to that at station 
No. 33 finishes both the camshaft and main 
bearing bores. 

Position No. 39.—Richards horizontal boring 
machine. This carries a_ three-spindle fixed. 
centre type detachable facing and boring head. 
The operations performed here are facing the 
end-camshaft bore and the idler-gear bore, 
facing and recessing the centre main bearing 
and facing the front main bearing. Special 
boring bars carrying multiple tools which feed 
radially outwards under the influence of tapered 
wedges are employed. 

Position No. 40.—A.E.C. washing machine. 
All machine operations now being completed, 
the component is given a final wash in a machine 
of the type previously described and is coated 
with a suitable rust preventative in an automatic 
oil spray cabinet, both machines being designed 
by the company. 

With a few exceptions, the design and manufac- 
ture of the tools, fixtures, multi-spindle attach- 
ments, automatic transfer equipment and the 
swarf conveyors on the cylinder-head line have 
been carried out by the company. The platen 
return system was installed by Fisher Ludlow, 
who were also responsible for the roller-runway 
track used on the engine-casing line. To 
operate the line at the present rate of production, 
about 14 men are required. It ‘s claimed that 
while the power installed has been increased four- 
fold, the output has increased six-fold. 
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North West, Merseyside and 


N. Wales 

North West, Merseyside and 
N. Wales 

South West Scotlandt 


North West, Merseyside and 


N_ Wales 
Southern 
Yorkshire 7. 
E. Midlands Midlands 


North West, Merseyside and 


N. Wales 
Eastern 
London 
Yorkshire 


North West, Merseyside and 


N. Wales 
North West, Merseyside and 

N. Wales 
Yorkshire : 
South Eastern .. 
Southern 
Midlands : 
South Western 
Yorkshire ois 
East Midlands 
North Eastern 
North Eastern 
South Wales 
Yorkshire 
London 


13 divisions, including Head- 
quarters and S.W. Scotland 
Division? 


North West, Merseyside and 
N. Wales 

South Eastern . 

Southern 


North West, Merseyside and 
N.W 


N. Wales 

North West, Merseyside and 
1. Wales 

Southern 

Eastern 

Midlands 


5 divisions 


Highest Annual 


The accompanying table shows the plant which 
was added by the Central Electricity Authority 
to the public electric power stations in this 


As will be seen the additional plant, comprising 
39 turbo-alternators with an aggregate installed 
capacity of 1817-5 MW and 56 boilers having an 
aggregate evaporated capacity of 18,660,000 Ib. 
per hour together with 12 Diesel-engined gener- 
ators with an installed capacity of 21-05MW, 
was erected in 40 of the Authority’s power 
Seven of these are new stations in 
Which plant was installed for the first time. 

This represents an additional output capacity 


Turbo-generator plant 


Installed 
No. capacity Maker No. 
in MW 
1 30 Richardsons Westgarth 1 
. , 
1 
1 $2-5 Richardsons Westgarth 2 
1 60 Richardsons Westgarth 2 
! 60 Metropolitan-Vickers _ 
2 60 Metropolitan-Vickers 5 
i 60 Metropolitan-Vickers 1 
1 
2 30 English Electric 4 
2 30 C. A. Parsons 2 
2 12-5 Brush 2 
— 4 
3 60 English Electric 3 
3 30 English Electric 3 
2 30 British Thomson-Houston 2 
1 30 C. A. Parsons .. . 1 
1 30 General Electric ! 
1 30 General Electric - 
2 60 General Electric 2 
I 60 C. A. Parsons ! 
= 1 
1 60 English Electric 1 
i 60 British Thomson-Houston 1 
I 60 Metropolitan-Vickers 2 
1 60 C. A. Parsons .. ; 1 
1 60 British Thomson-Houston 2 
2 60 C. A. Parsons 2 
2 60 C. A. Parsons 2 
I 60 General Electric 2 
1 60 English Electric ! 
I 30 General Electric 1 
39 1,817-5 $6 


te 


Mirrlees, Bickerton & Day 


3 2 Mirrlees, Bickerton & Day 
! 1-05 Ruston & Hornsby 

2 2 Mirrlees, Bickerton & Day 
1 2 Mirrlees, Bickerton & Day 
1 1-05 Ruston & Hornsby 

| 0.95 English Electric 

2 2 Mirrlees, Bickerton & Dey 
12 21-05 


* The names in large capitals are those of new stations, in which plant was commissioned for the first time during 1955, 
The others are existing stations to which extensions were made. 
This Division was vested with the South of Scotland Electricity Board on April 1, 1955. 


NEW GENERATING PLANT IN 1955 
Total Connected 


of 1,721 MW and compares with the 1,431 MW 
installed in 1954 and the 1,539 MW in 1952, 
the previous highest annual total. 
the figure of 1,721 MW is 56 MW for two sets at 
Clyde’s Mill power station, which was vested in 
the South of Scotland Electricity Board in April, 


Included in 


1955. 
It was forecast a year ago that the rate of 


installed new generating capacity would be 
increased during 


the coming twelve months. 
It is gratifying that this prophesy has been 


fulfilled and the result reflects great credit on 
the staff of the Authority as well as on the 
various contraciors. 


CONTRACTS 


Railway Signalling Equipment. The contract for the 
and installation of the resignalling of St. 
London Midland Region of 
Railways has been awarded to the West- 
St BRAKE AND SIGNAL Co., Ltp., 82 York- 
n London, 
2 sets of electro-pneumatic point layouts 
2 the installation of approximately 2 miles 
‘ain and branch piping; 62 direct-current 
~ ‘ed track circuits covering a total of some 
19 field locations using 48 
's cases; 1,400 plug-in relays of various 
xcluding the track 
‘r-compressor plant; 18 main signals and 
licators and 27 WestLyTe position light 
_ All the signals will be controlled 
‘ule switches on the console furnished with 
‘¢ illuminated track diagram. 
quipment for Trolleybuses. The electric 
equipment for 30 of the double-deck 


N.1. This” will 


relays; steel relay 


trolleybus chassis ordered by the Glasgow Cor- 
poration from British UNITED TRACTION LTD. is 
to be supplied by the GeneraAt ELectric Co. Lrp., 
Magnet House, Kingsway, London, W.C.2. 
These equipments will incorporate the firm’s 
“TR. Control’ system with rheostatic braking. 
The self-ventilated motors will be of 125 h.p., 
and the cab-mounted butt-contact master con- 
trollers will provide automatic acceleration under 
the combined control of an oil dashpot and 
current limit relay. Provision will be made for 
manoeuvring on batteries. 


Welding Equipment. The layout and design of the 
equipment of a pipe factory of the Structural 
Engineering Works, Bombay, has been prepared 
by Quasi-Arc Ltp., Bilston, Staffordshire, in 
collaboration with Mr. N. B. Baghat, managing 
director of the Indian company. The complete 
installation, including two internal and two 
external cantilever welding machines was shipped 


| 


Air Survey. 


Road Construction. 


Marine Radio and Radar Equipment. 


57 
. Main high-pressure 
Boiler plant pipework 
Capacity 
ib. per Maker Maker 
hr. 
240,000 Mitchell Aiton 
425,000 Babcock & Wilcox Aiton 
150,000 Simon-Carves Babcock & Wilcox 
320,000 Babcock & Wilcox C. A. Parsons 
340,000 J. Thompson Stewarts & Lloyds 
— - C. A. Parsons 
240,000 Babcock & Wilcox Stewarts & Lloyds 
360,000 J. Brown .. ie Stewarts & Lloyds 
350,000 Babcock & Wilcox Stewarts & Lloyds 
180,000 Yarrow... . Stewarts & Lloyds 
300,000 International Combustion J. Thompson 
135,000 Daniel Adamson Aiton 
180,000 Mitchell ‘ Aiton 
515,000 International Combustion Atton 
300,000 Simon-Carves & R. West- Stewarts & Lloyds 
garth 
300,000 Clarke Chapman Stewarts & Lloyds 
300,000 Simon-Carves C. A. Parsons 
180,000 Bennis C. A. Parsons 
C. A. Parsons 
$50,000 International Combustion Babock & Wilcox 
$50,000 Stirling Boiler B. & W. C. A. Parsons 
360,000 International Combustion C. A. Parsons 
$50,000 J. Thompson - .. J. Thompson 
$15,000 Babcock & Wilcox Babcock & Wilcox 
300,000 Mitchell. Stewarts & Lloyds 
550,000 International Combustion Aiton 
240,000 Babcock & Wilcox Babcock & Wilcox 
§50,000 Clarke, Chapman C. A. Parsons 
550,000 Clarke, Chapman C. A. Parsons 
369,000 Babcock & Wilcox Aiton 
§50,000 Foster Wheeler Aiton 
180,000 J. Thompson C. A. Parsons 
18,660,000 


to India and is now fully employed in the fabrica- 

tion of a new water pipeline for the Bombay 

Municipality. When completed, the pipeline will 

extend for 57 miles from Vaitarna to Bombay and 

will eventually double the water supply to the City. 

The greater portion of the pipeline is 8 ft. in dia- 

meter. The output from the factory totals 

1,100 ft. of welding in an eight-hour shift and, up 

till the present, some 90,000 ft. of pipe have been 

produced in 18 ft. and 36 ft. lengths. 

A contract drawn up by the Persian 

Government for air surveys and valued at £250,000 

has been awarded to the Air Survey Co. Lrp., a 

subsidiary company of the Farrey AvIATION Co. 

Lrp., 24, Bruton Street, London W.1. The work 

undertaken will embrace not only topographical 

mapping but surveys for town planning; road, 

rail and pipeline construction; irrigation; hydro- 

electric schemes; ports and aerodromes, and 

geological exploration. 

Further details are now avail- 
able on the £5 million road contract given by the 
Iraq Development Board to the partnership of 
D. & C. AND WILLIAM Press Lrp., 27, Ashley- 
place, London, S.W.1, and Socteré ANONYMI 

Ossupe. The road, which is 75 miles in length, 
starts at Jalaula, a station on the Baghdad-Kirkuk 
Railway and follows the course of the River 
Diyalah-Sirwan to the site of the Derbend I Khan 
dam, which is chiefly planned for irrigation pur- 
poses but which, in future, will also be used as the 
supply for a hydro-electric station. Approximately 
one-third of the work involved in the construc- 
tion of the road is concerned with rock cutting, 
earth moving and tunnelling, one-third with bridge 
and culvert building and one-third with surfacing 
the carriage way. 

An order for 
complete radio-communication installations, radar 
and echometers, to be fitted on board six vessels 
at present on order for Irish Shipping Ltd., has 
been placed with the MARCONI INTERNATIONAL 
MARINE COMMUNICATION Co., Ltp., Marconi 
House, Chelmsford, Essex. Two of the ships are 
being built at the Birkenhead Yard of CAMMELL 
Lairp & Co. (SHIPBUILDERS AND ENGINEERS) LTD., 
and four at the West Hartlepool Yard of WM. GRAY 
& Co. Ltp. Each ship will be fitted with a bench- 
mounted ‘“ Oceanspan” _ telegraphy-telephony 
transmitter, an * Atalanta ~ receiver, a 
* Reliance” emergency transmitter, an “ Alert” 
emergency watch receiver, an “ Autokey ” auto- 
matic keying unit, a “ Seaguard™” auto-alarm, a 
* Salvita” portable life-boat transmitter-receiver, 
a * Lodestone”’ direction finder, a “ Seagraph ~ 
recording echometer, a ‘“* Mimco™ sound system 
consisting of a receiver feeding five loudspeakers 
and * Radiolocator IV” radar equipment. 
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Fig. 1 
matic steering. 





Each trailer is carried on two identical bogies, each fitted with hydraulic suspension and auto- 
Independent hydraulic steering can also be used for maneuvring. 


TRANSPORTING HEAVY LOADS 
32-WHEEL TRAILER FOR ROUGH COUNTRY 


The transport of heavy loads over dirt roads or 
rough ground ts always a problem, and for the 
transport of excavators in South Africa, Cranes 
(Dereham), Limited, Dereham, Norfolk, have 
produced a 32-wheeled trailer. Three of these 
have been ordered for the Department of Irriga- 
tion, and the six bogies for them are being made 
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in England. These are being sent to the Trailer 
Manufacturing Company, Limited, Denver, 
Johannesburg, who will make the load-carrying 
portion to Cranes’ design. 

Owing to the nature of the country the loading 
for each row of wheels is limited to 8 tons. It 
was therefore necessary to construct bogies with 
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four rows of wheels in order that the timateg 
load of the excavators, 45 tons, could carried 
without exceeding the limit. The Ie two 
bogies in this country would be capabk taking 
twice the load—90 tons. One pecu  srity of 
the surface of the roads on which the: | trailers 
will travel is the occurrence of a regula ruga- 
tion at 27 in. intervals. To avo trouble 
with this, the axles have been placed 5 ft, 2 in 
apart. The bogie design has certain si:nilarities 
to that of the three-axled bogies fitted to the 
200-ton trailer constructed in 1953, but has 
several important differences. Front and tear 
bogies are identical and one is shown in Fig, | 


A drawing showing the general arrangement 
and some details of construction is reprocuced 
in Fig. 2. 

Each axle is mounted on a hydraulic cylinder 
44 in. in diameter, which has a movement of 
12 in. These cylinders are interconnected with 
control valves in the connections so that oil 
displaced from one is fed to another, and the 
stability of the load ensured. By suitable inter- 
connection, what is virtually three-point suspen- 
sion can be maintained. The feature of the 
three-point suspension is continued in the beam 
which carries the body; this is mounted on the 
turntable without using a solid king-pin. The 
centre pin ends in a ball and socket joint, and the 
two outer supports are adjustable by means of 
screwed rods. 

The wheels are carried on the axles by taper- 
roller bearings, sealed against the entry of dirt 
Hub brakes are used. Steering is effected by 
the front and rear pairs of wheels on each bogie, 
which turn in opposite directions to give a 
common centre of rotation. The wheels on the 
leading bogie are turned by the drawbar, a 
link connecting the front and rear pairs. Track 
rods give correct Ackermann action. In order 
to make the rear bogie follow the path of the 
leader, an automatic mechanism is used. To 
produce this a pin on the frame portion of the 
turntable is linked to the steering rod, so that 
rotation of the frame relative to the bogie causes 
the steering wheels to be turned. Unlike the 
mechanism on the 200 ton trailer, the link on 
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Fig. 2 The clearance of the body can be varied by the hydraulic suspension cylinders and the adjustable supports on the bolsters. The goose nec can be 
detached from the body to permit end loading. Under the South African restrictions of 8 tons per row of wheels, the pay load of these trailers is abo 45 tons. 
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the is not spring-loaded and has to be 
disc d by withdrawing a pin when the 
hvd ndependent steering Is being used. 
The as been fitted to give ease of manceu- 
vril s hand controlled by a lever on the 
right | side of the bogie frame. Hydraulic 
pres wr all purposes is supplied by a Plessey 
pun on by an electric motor. The system 
has 1al working pressure of 1,000 Ib. per 
squad 

I ify the process of loading, the frame 
can t vered until it rests on baulks by draining 
the ¢ ym the suspension cylinders. As men- 
tioned earlier, the cylinders allow a 12 in. move- 
ment. When the frame has been lowered, the 


goose necks are disconnected and withdrawn from 
the frame, to which they are attached by two for- 
ward-projecting bullet-shaped members. This 
allows end loading to be carried out. The effective 
load area is 14 ft. long by 10 ft. 6 in. in width, 
which is also the maximum overall width of the 
trailer when the deck is extended. The turntable 
runs on a double row of balls on a circle approxi- 
mately 70 in. in diameter. The load is carried by 
balls || in. in diameter, and these are spaced with 
others | in. in diameter to avoid grinding during 
rotation. As mentioned earlier, there is no 
solid king-pin in the centre, an arrangement 
which removes one source of wear. As the 
bogies are mirror images, the trailer can be towed 
from either end simply by transferring the 
drawbar ¥ 

The body is made up of two longitudinal 
members, which in turn are built from flat plate 
and channel sections. Cross members form 
links at each end and to them the goose necks are 
attached. 

When the hydraulic cylinders of the suspension 
system are at mid-position, the ground clearance 
of the body is | ft. 6 in., which is the normal 
travelling height. In addition to the normal 
ground clearance and that obtained by raising 
the bogies on their hydraulic cylinders, a further 
lift can be obtained on the cross bolsters. The 
two stabilisers which bear on the ball-bearing 
turntables are made to extend a matter of 8 in. 
at the maximum, in order to increase the 
ground clearance by that amount when the 
vehicle is travelling over very bad ground and 
greater clearance under the load is necessary. 
From centre to centre of the turntables the span 
is 33 ft. and the overall length of the trailer 
(not including the drawbar) is 47 ft. 2 in. The 
bogie construction can be seen from Fig. 2. 
All the hydraulic cylinders and also the cross- 
beam adjustments are enclosed to prevent the 
ingress of dirt or grit. The bullet-pin method 
of attaching the goose necks is indicated in 
Fig. 2. As stated earlier, this allows the goose 
necks to be removed quickly and easily after 
the body has been lowered. The tyres fitted for 
South Africa are 1,100 by 13, 12 ply. The 
bogies can be braked by the handwheels on each 
side when the trailer is parked. 


= s+ 2 


TECHNICAL EDUCATION IN THE 
MOTOR INDUSTRY 


nportance of higher technical education 
motor industry was the subject of the 
ential address given by Mr. Stanley S. 
D . M.I.Mech.E., to the Institute of the 
Industry on Thursday, January 5. 
pite the creation of the four-year residential 
{ course at the College of Technology, 
I orough, there had so far been no worth- 
demonstration of interest in higher 
n and training by some sections of the 
industry. The course at Loughborough 
id a successful start and the supporting 
hip scheme had recently benefited by 
donations from the Mobil Oil Company 
> Esso Petroleum Company. It was the 
»wever, that the bulk of those engaged in 
tribution and retailing sections of the 
had so far displayed an appalling lack 
est In the training facilities. 








Fig. 1 Control desk showing compactness obtainable with the new design of G.E.C. control switch. 


NEW REMOTE-CONTROL SWITCH 


COMPACTNESS PERMITS THE USE OF SINGLE- 
OPERATOR BOARDS ON COMPLEX SCHEMES 


If the maximum advantage is to be derived from 
the centralised control of electrical machinery 
all the switches on the desk must be within easy 
reach of the operator, who should be seated. 
To arrange this becomes difficult as systems 
become more complex. Indeed when the 
conventional type of master switch is employed 
the desks may have to be so long that two or 
more operators are required. To overcome this 
drawback the General Electric Company, 
Limited, in association with Messrs. McLellan 
and Partners, have developed a compact 
switch, which is shown in Fig. | installed on a 
console type desk that has been built for the 
Steel Company of Wales. 


CONSTRUCTIONAL DETAILS 

This switch comprises two main components 
—the body and the removable assembly. The 
body is moulded in two halves, which are sealed 
and riveted together to afford protection 
against dust and moisture. It incorporates the 
silver-faced contacts and terminal screws which 
are integral with the switch body so that the 
wiring May be made permanent. 

The removable switch assembly, which is illus- 
trated in Fig. 2, is of the plug-in type and has 
phosphor-bronze spring contacts. It can be with- 
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Fig. 2 Removable 
assembly of control 


switch. 


drawn by compressing finger grips at the back, so 
that replacement by a spare can be quickly 
effected. 

The switch is operated by a lever moulded 
into unbreakable resilient material. It can be of 
the two-way change-over type with or without 
a spring return to the “ off” position; of the 
change-over type without a central “ off” posi- 
tion: or of the change-over pattern with a spring 
return from the top or bottom position only. 
The duty required can be brought into action on 
site by altering the position of a four-sided cam 
plate. 

The switches have a continuous rating of 
20 amperes and are capable of breaking an 
alternating current of 30 amperes at 240 volts. 
On 220 volts direct current they will interrupt 
1 ampere on an inductive circuit and 2-5 amperes 
on a pure resistance circuit. They are tested at 
4.000 volts before leaving the works. They are 
mounted on the desk at 14$ in. centres hori- 
zontally and 6 in. vertically and are secured to 
the panel by two screws. These screws are them- 
selves drilled and tapped to take the fixing screws 
for the name plate. The console illustrated 
can be extended to three manuals and up to 
180 switches can be arranged within easy reach 
of one seated operator. 
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GEAR HOBBING 


MACHINE WITH 


SEQUENCE-OPERATED CYCLE 
PROVISION FOR AUTOMATIC LOADING 


Ihe Churchill-Cleveland Mark IV = ™ Rigid- 
hobber ” illustrated below is designed to incor- 
porate all the proved features of the earlier 
models, and at the same time to meet possible 
future needs for higher speeds and feeds. It is 
manufactured by Churchill-Redman, Limited, 
Newcastle-upon-Tyne, 5, and distributed in the 
United Kingdom by Charles Churchill and 
Company, Limited, Coventry-road, South Yard- 
ley, Birmingham, 25. 

The machine has a reduced operating height, 
and occupies 22} sq. ft. of floor space. Its 
design allows for the fitting of special fixtures 
and automatic loading equipment. Using a 
3 in. diameter hob the machine will cut gears 
up to 8 in. in diameter and 4 diametral pitch. 
The maximum height between the work spindle 
and the tailstock centre is from 37 in. to 49} in. 
according to the size of machine. An electric 
motor of 74 h.p., running at 1,500 r.p.m., pro- 
vides the main drive, and the hob speeds are 
from 70 to 500 r.p.m. The infeed rate of the 


hob slide its from 0-040 in. to 1-80 in. per minute, 








2% = 


The Churchill-Cleveland Mk. IV ‘* Rigidhobber ”’ 
has provision in its design for the fitting of auto- 
matic loading equipment. 





and the vertical feeds per revolution of the work 
are from 0-006 in. to 0-250 in. 

Control is from a push-button panel at the 
front of the machine, which enables the operator 
to select the direction of hob rotation; the type 
of cut, normal or climb; the type of cycle, 
designated “0” or ‘* square” according to the 
method of feed; and to start the automatic cycle. 
An emergency stop button is provided on the 
panel. For setting purposes the automatic 
cycle can be cut out, and the movements of the 
workhead, tailstock and hob slide placed under 
the control of “inching” push-buttons. All 
the controls and movements are fully inter- 
locked, and over-travel switches are provided 
where necessary. 

The electrical control gear is grouped in a 
cabinet, on the door of which the push-button 
panel is mounted. An isolating switch and door 
lock combined enable the door to be opened 
under conditions of complete safety for inspec- 
tion and maintenance of the electrical equipment. 
The hydraulic equipment is similarly grouped in 
one compartment, in this case at the rear of the 
machine, and maximum accessibility is provided 
without the necessity for unsealing the oil 
reservoir. Provision ts made in the design of 
the hydraulic equipment for additions to the 
circuit, for operating special fixtures and auto- 
matic loaders. 


MAGAZINE LOADING 


The machine illustrated has been fitted with 
magazine loading equipment to suit the require- 
ments of a Continental user. Further slight 
modification is possible, if desired, to enable the 
machine to fit into an automatic transfer line. 
As constructed, the machine is equipped to cut 
oil-pump gears of 2-75 module, 10 teeth, at a 
rate of 60 per hour, the blanks being fed from a 
tubular magazine which is loaded by hand. 

The loading equipment consists of a vertical 
magazine tube holding 20 blanks; a loading 
arm, swinging in a_ horizontal plane from 
beneath the loading tube to the cutting position; 
a hydraulic cylinder for operating the arm; 
micro-switches for interlocking; and sequence 
valves for the automatic cycle. The work arbor 
and the tailstock are adapted to suit the opera- 
tion of the loader. 

With a blank in position over the work arbor 
it is Only necessary to press the “ start” button 
on the control panel. The work arbor then 
moves upwards, taking the blank with it, to 
clamp and lock it against the tailstock spindle. 
The loading arm then retracts under the control 
of a sequence switch, and a fresh blank drops 
into position from the magazine. The loading 


Close-up view of auto- 


matic loading mechan- 


ism showing tubular 
magazine. The loader 
can be adapted to 


enable the machine to 
become part of a trans- 


fer line if required. 
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arm, in its fully-retracted position, trips 


V 
which is in series with one closed by the = 
of the blank. When these two switc) 5 are 
closed, the hob slide moves forward, ra tly at 
first, and then at the correct cuttin; Deed. 
Vertical feed commences as soon as the job is 
fully in to depth, and is stopped auton ically 
when the workhead trips a switch. 7 >» hob 
slide then moves out rapidly, the cutter motor 
stops, the hob slide is arrested, and th. work. 


head traverses back to the loading positii». At 
the same time the fixture opens and a s 


: juence 
valve then operates the loading arm to ring a 
fresh blank into position, the cut gear being 


ejected by this movement into a discharge chute. 

An adjustable timer is then energised, and 
after a pre-set delay to ensure that all elements 
have returned to their starting positions, the 
cycle is re-started automatically. A warning 
lamp is illuminated if the loading tube is empty, 
and the machine then stops automatically at the 
end of its cycle. 


x k * 


EXTENSION TO WARERITE 
FACTORY 
First Stage of Expansion 
Programme 


Bakelite, Limited, 12 Grosvenor-gardens, 
London, S.W.1, are increasing their facilities 
for manufacturing the decorative laminated 
plastics, known as Warerite, by extending their 
factories at Birmingham and at Ware. Herts, 

The first stage of the expansion at Ware con- 
sists of a two-storey building on the first floor of 
which the administrative offices are centralised, 
This floor covers an area of 7,500 sq. ft. and con- 
sists of a series of offices, all of which lead off a 
central corridor. An interesting, if not unex- 
pected feature, is that these offices are panelled 
to dado height with Warerite, the colour of 
which has been chosen by the occupant. The 
Partitions are made up of a frame of aluminium 


extruded sections, filled with panels of two 
sheets of % in. plaster board surfaced with 


Warerite and bonded to a timber “ egg-crate ™ 
core. These partitions reach to a height of 
4 ft. from the floor, above which are reeded 
glass panels, retained by extruded rubber glazing 
beads to a height of 8 ft. At this level there is 
an aluminium head member 4 in. wide, the gap 
between which and the ceiling 's panelled with 
hardboard. The electricity supply and telephone 
cables are carried within the head members. 
It is claimed for this type of construction that 
the maintenance charges compare favourably with 
those of stove-enamelled hardboard or natural 
wood veneers. 

The office doors are batten-framed and faced 
with plywood, which is surfaced with Warerite 
Australian walnut woodprint. They are pro- 
vided with Bakelite moulded door furniture and 
the glazed panels are held in position by Warerite 
glazing beads. All the windows have sills of 
Warerite veneered board which is held in place 
by built-in plugs. 

MANUFACTURING PROCESS 

Warerite is made from sheets of thick kraft 
paper, which are impregnated with plastic resin 
and laid one on top of the other. The top sheet 
is of decorative paper which is impregnated 
with a crystal clear resin and gives the veneer 
its colour and design. The layers of paper are 
subjected to a combination of heat and pressure, 
so that the resins fuse together and form a solid 
bond 1/26 in. thick. As the paper is co! plet_ly 


encased in the resin no dirt or moisture can 
come into contact with it. The decorati:e sheet 
therefore retains its colour and design. 

The laminated plastics veneers made 1 this 
way are press-bonded to a backing o! close- 
grained plywood, thus forming the pa: is for 
furniture and fittings. In this state rerite 
can be cut and worked like wood using « inary 
tools. Holes must, however, be drille. n the 


veneered face before nails or screws are cen. 
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Fiz. | Detail of cutting head used at the research laboratories of 
the General Electric Company for machining helical grooves in brittle 
alumina rods of small diameter. 





per bearings of the universal joints transmitting the drive from the pinions to the rolls. 


Fig. 2 Four stages in heater manufacture. From left to right: an un- 
machined rod of alumina; the rod with the helical groove machined; the 
contact cap in position; and the coiled-coil heating filament in the groove. 


1 
MACHINING FINE RODS OF BRITTLE MATERIALS reciprocating motion of an arm, the end of which 
carries a roller running on a cam fixed to the 
ardens, New Process for Alumina and Synthetic Sapphire central supporting bearing of the mill spindle. 
cilities : : There are no springs or valves in the pumping 
inated The Research Laboratories of the General desired number of threads per inch. The free ction. The only spring is in the lubricant 
g their Electric Company, Limited, Kingsway, London, end of the rod is carried in a bush which has Container and this assists the even movement 
Herts, W.C.2. have recently developed a process which a cutaway portion to expose the ceramic. This Of the grease level, thereby preventing air 
re con- enables fine, deep helical grooves to be cut in portion coincides with the position of the inclusions as the container is emptied. A tell- 
loor of hard and brittle materials, such as alumina and wheel, thus supporting the ceramic and prevent- tale indicates the position of the grease levels 
ralised. synthetic sapphire. As many as 28 threads per ing fracture during cutting. The full depth of ! the container. 
id con- inch. each 0-035 in. deep and 0-028 in. wide, the cut is made in one operation so that the side Two models of the palm-end Multigreasor are 
d off a have been cut in rods } in. in diameter. This pressure is taken on the bulk material, an available, both of Delimon design, ihe larger 
t unex- leaves a web of material 0-007 in. to 0-008 in. arrangement which is necessary to avoid chipping designated FKR and the smaller FZR. Two of 
anelled thick and a residual notched core only 55 the web. The rod is advanced by hand and thelarger models are shown in position on rolling- 
our of thousandths of an inch in diameter. The the time taken to cut 28 threads per in. and | in, Mill driving spindles in the accompanying illustra- 
The operation therefore calls for great care during long is about 5 min. Fig. 2 illustrates four — _ The clearance required for the larger model 
ninium cutting to avoid breaking the rod. stages in the manufacture of a heater. 1S 94 in. The capacity of its lubricant container 
fF two The rods are required for supporting the heater is 5$ Ib. and the total weight of the lubricator 
1 with filaments in certain thermionic valves. Pure de with its contents, 117 Ib. Its normal working 
crate ” alumina and synthetic sapphire ge oi single een tha it ad ond rectinherao caus 
f crystal form of alumina) will both stand up to cator provide or palm-end and : : 
prt the temperatures experienced, the latter Saher tie LUBRICATORS FOR lubrication and these np individually po age 
glazing better. They are, however, hard and_ brittle ROLLING-MILL DRIVES The ato aes of fei | per outlet per 
here is and there have been difficulties in machining the a. eget, ae aye anasto of — ee e oh ge — 
he gap supports from them. The present arrangement Great attention is now paid to lubrication in 4 par ger seagate it $4 the “Th ne dinibae ns 
d with requires a deep groove along the length of the modern rolling-mill plants, but there are still a moses lub t a u shower sel 1S 2 — , gree 
»phone rod and the heating element, consisting of few points where this could be improved and one pehe- sy reagreeraod : “4 se _ — 
mbers. coiled fine wire, is wound on it. The heater is of these is in the universal joints of the mill 750° ~ : - oe sa ing ses sn 
n that then positively and securely located on the rod, spindles which transmit the drive of the pinions =‘ ‘labl os ai a a, my ‘ wend nee ane are 
ly with thus facilitating its assembly in the valve. to the rolls. The joints are made up of the palm Posi — ivi =~ ane Sper ha — 
nateel In developing the process the first step has ends of the spindles engaging in the slipper [Ositlve G.viders, how.ver, Can used to 
been to shorten the spindle of a standard tool bronze bearings contained in the jaw ends of the Obtain eigst or more grease-feeding points. 
| faced post guider to reduce the vibration. A resin- pinions and, in order to ensure adequate lubri- bm yee oO ee bs rineceaill sere ge 
nate bonded diamond-loaded cutting wheel, 3 in. in cation at this point, Centralube Limited, hich it j ce ‘ ; “ roning pindle to 
° pro- diameter and 0-026 in. thick, is mounted on the Great Western Trading Estate, Park Royal-road, which it Is fitted, 1s 4 OZ. 
re and spindle which is set at the desired helix angle London, N.W.10, have placed on the market their eae! a 
niin and runs . — aay Be eget is “os o eres. Papa nse a 
metas shown in Fig. 1. ne end of the alumina or is is fitted directly on the rolling-mill spindle vn be — 
an sapphire rod is held ina small lathe collet which is — and rotates with it. The grease it contains is A MILLION SPRINGS 
mounted on the end of a lead screw with the forced to the points requiring lubrication by the — Last year, for the first time on record, over one 
million medium and heavy springs were 
dispatched from the Grimesthorpe Works of 
« kraft English Steel Spring Corporation, Limited, one 
c¢ resin of the subsidiary companies of English Steel 
» sheet Corporation, Limited, Sheffield. The springs, 
gnated with a total weight of 11,700 tons, include 
veneer laminated, coil and volute springs for railways, 
yer are laminated and coil springs for motor vehicles, 
essure, and coil springs for general engineering purposes. 
: solid The company has a long tradition in spring 
olet ly making. | C harles Cammell _and Company, one 
ve can of English Steel Spring Corporation's prede- 
» sheet cessors, were already manufacturing large num- 
bers of railway springs in 1845 when a special 
> this railway materials department was founded. 
close- At the beginning of the present century they were 
is for reputed to be the largest spring manufacturers in 
rerite the country, and to this day remain the largest 
‘inary producers in the Uniied Kingdom of a combined 
n the output of railway and road springs. The manu- 
en. iling-mill driving spindles fitted with lubricators which automatically grease the palm ends facture of laminated road springs was begun 


at the River Don Works in 1919. 
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A new timber-storage building at Falkirk before roofing. 





It has a length of 324 ft. and a width of 81 ft. 


Designed by the T.D.A., the timber is Douglas fir and split-ring connectors have been used at the joints. 


TIMBER STORAGE 
Bays 81 ft. by 54 ft. 


Current delays in the delivery of structural 
steel lend added interest to a large new timber- 
storage building recently completed at Falkirk. 
The building is 324 ft. long by 81 ft. wide and 
has been constructed in two months by the 
owners themselves, Robert Melville and Com- 
pany, Limited, a long established firm of timber 
importers. N-type lattice girder trusses, the 
upper chords of which have a slope of 5 deg., 
span the six 54 ft. wide bays. 

The trusses are spaced at 13 ft. 61n. cenires 
and there is a column support at every alternate 
truss, the intermediate trusses being carried by 
lattice girders within the depth at the eaves. 
The maximum depth of the trusses at their 
centres is 5 ft. 6 in. and 3 ft. at the supports, 
a valley gutter being incorporated at the inter- 
sections. The height of the building is 18 ft. 
Irom ground to the underside of the 
Purlins are 2 in. by 


trusses. 
in. stringers spaced at 
4 tt. 6 in. centres, and each column consists of 
two 4 in. by 10 in. strapped posts. 

The general appearance of the completed 
structure was considered at an early stage and 
dictated to a large degree the form of the trusses 
The large span enables the timber to be used 
with efficiency and economy, and column spacing 
was determined by the type of material to be 
stored. Douglas fir of a quality complying with 
that described in C.P.112:1952 was used, and 
the joints were made with split-ring connectors. 
The design was prepared by the Timber Develop- 
ment Association, Limited, 21 College-hill, 
London, E.C.4 


7 ® Ff 
ATOMIC INFORMATION FOR THE 
PUBLIC 


Depository Library Scheme Extended 


To satisfy the increasing demand for documents 
dealing with nuclear energy, the United Kingdom 
Atomic Energy Authority, St. Giles-court, 
London, W.C.2, has recently extended its scheme 
whereby unclassified documents are deposited 
in certain libraries in the United Kingdom. The 
depository libraries, originally limited to the 
Science Museum Library in London and the 
Sheffield Central Library, now include in 
addition: the Central Library, Birmingham, the 
Mitchell Library, Glasgow, the Central Library, 
Liverpool, the Central Library, Manchester 
and the Central Library, Newcastle. The docu- 
ments are also sent to the Copyright Libraries 
and the Patent Office Library, and some are on 
sale through H.M. Stationery Office. 
Documents held in the seven depository 
libraries are freely available to the public, and 
the libraries have agreed to supply photostat 
copies at their usual rates on request. A monthly 
list of documents released by the Authority 





(including those on sale through H.M.S.O.) is 
to be issued from the Atomic Energy Research 
Establishment on behalf of all Authority 
establishments. This list will also include papers 
published in the scientific and technical Press, 
and an indication of whether reprints of these 
papers are available. Requests to be put on the 
mailing list should be sent to the Librarian, 
Atomic Energy Research Establishment, Harwell, 
Berks. Reports on sale through H.M. Stationery 
Office are included in the H.M.S.O. “ Daily 
List of Government Publications.” Those in 
depository libraries are noted in the specialist 
abstract journals. 

Following recent relaxations in the security 
grading of much atomic energy information, the 
Authority is undertaking a review of its hitherto 
security classified documents to determine which 
of them can be published in the scientific and 
technical Press, or be made available in report 
form. The reports will be sent to the libraries 
named and the titles of reports and articles will 
be included in the lists referred to above. 
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NEW PLYWOOD 
Resistant to Insects and Fungi 


Introduction of a full range of plywoods 
impervious to fungi, wood-boring insects and 
marine borers is announced by Thames Plywood 
Manufacturers, Limited, Barking, Essex. Each 
lamination of the plywood ts treated chemically 
with a balanced mixture of copper sulphates 
and chromates in solution before being glued 
and bonded together, with the result that all 
fibres of the wood are rendered resistant to 
attack so that the finished plywood can be cut 
and shaped without damage to the protection 
qualities. 

The plywood was originally produced to a 
Ministry of Supply specification for War Office 
pontoons to be used in both extreme tropical 
and arctic climates, and conforms to the proving 
test given in British Standard 1203. It is to be 
marketed as ‘* Thames-Celply ~~ and will be 
available in thicknesses of from % in. to 2 in. 
and up to 9 ft. by 30 ft. long. 
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DOUNREAY SPHERE 
Housing a Fast Breeder Reactor 


To house the United Kingdom Atomic Energy 
experimental fast breeder reactor, a welded 
135 ft. diameter steel sphere is at present under 
construction at Dounreay, Caithness. This 
sphere is being built by the Motherwell Bridge 
and Engineering, Company, Limited, and a 
very high standard of welding has been specified. 
This entailed extensive radiography of seams. 
Welding Supervision, Limited, were appointed 
by the principal contractor to supervise the 
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radiography on this stage of the sphere Jp to 
the present time approximately 5,00( ‘t. 


: : of 
heavy-section plate welding has beer radio. 
graphed to the satisfaction of Lloyd senior 


resident surveyor. 
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TRAINING ELECTRI— 
TRACTION STAFFS 


Power-Operated Demonstration 
Boards 


To facilitate the training of motormen and 
maintenance staffs in the operation of the 
electrical equipment of multiple-unit rolling 
stock a number of demonstration boards with 
working electrical components have been con- 
structed by the Chief Mechanical and Electrica] 
Engineers’ Department of the Southern Region, 
British Railways. 

One of these shows the motor and power 
circuits on the latest type of motor coach, such 
as is utilised on the four-car multiple-unit 
suburban stock. The necessary diagrams are 
formed of prints pasted to a plywood base and 
covered with Vinyl-acetate sheeting. The base 
itself is enclosed in a wooden case, which can be 
closed for transport. 

The motor, relays, switches and lights are 
operated by direct current at 24 volts and the 
automatic accelerating apparatus at 200 volts 
alternating current. The master controller unit. 
which is also represented on the board, is inter- 
locked mechanically by cams, three rotary wafer 
type switches being used to simulate its contact 
drum and fingers as well as the reverser and the 
master switch. Indicator lights represent the 
contactors. 

To avoid the use of two motors to indicate 
the acceleration of the train a single shunt- 
wound motor at the back of the board is 
employed to drive two black and white discs 
on the front of the board through reduction 
gearing. A tapped resistance in series with the 
armature of this motor provides the necessary 
speed control of the discs. The direction of 
rotation is altered by reversing the field connec- 
tions. Control of the motor speed and correct 
contactor sequence are ensured by interlocks 
on a series of Post Office type relays, the shunt, 
series-parallel and weak-field sequence being 
under the control of the master controller. 

The motor can be accelerated manually by 
push buttons, the arrangement being such that 
the steps in the sequence of operations can be 
explained individually. Alternatively, automatic 
acceleration can be used, the current-limit relay 
employed for this purpose on the motor coach 
itself being replaced on the board by a timing 
circuit. Two rates of notching are available to 
give high and low rates of acceleration 
while a third enables the contactors to be 
operated with no current flowing through the 
series coil of the current-limiting relay or the 
traction motors. 

Other items of equipment, which are repro- 
duced on the diagram, are the control-circuit 
governor, no-curren. relay and overload relay. 
These are all controlled either by push buttons 
or by switches on a panel at the side of the board. 
The miniature collector shoes are spring-loaded, 
so that they can be lifted from the conductor 
rail and the power fuses are removable to 
simulate interruptions in the supply ‘othe 
equipment. 

A second board enables the contro! and 
auxiliary circuits of the 1936 type of ny\tiple- 
unit suburban stock to be demonstrate in 4 
similar way, while the compressor cir« are 
mounted on a third board. Artificial fa: ‘s can 
be imposed on the circuits by switche thus 


enabling the correct methods of fault ition 
and rectification to be taught. The rect 
procedure for isolating a circuit before c ging 


the fuse can also be demonstrated. 
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, of Supervising Electrical Engineers 


tallations in American Multi-Storey Buildings,” 
MacNary. Royal Institution, 21 Albemarle- 
jues., Jan. 17, 6.30 p.m.* 


M 
ve of Electronics,” by G. C. Smith. Nottingham 
vices of the East Midlands Electricity Board, 
Nottingham. Wed., Jan. 18, 7.30 p.m. 


of Refrigeration,” by D. E. Hall. Oxford and 

anch. Y.M.C.A., 10 George-street Oxford. 
30 p.m. 
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Heating,” by H. J. Meader. Portsmouth Branch. 

rcial-road, Mile End, Portsmouth. Tues., Jan. 17, 
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trial Gas Turbine,” by J. R. Bolter. Southampton 
Polygon Hotel, Southampton. Thurs., Jan 19, 


British Interplanetary Society 


rons on the Moon’s Surface,” by M. C. Metcalfe. 
Yorkshire Branch. Y.M.C.A., 


Cookridge-street, Leeds. 
». 21, 3 p.m. 


Building Centre 

The Uses of Bakelite.” Wed., Jan. 18, 12.45 p.m. 
Chemical Society 

ecture: “ Progress in the Chemistry of Peptides,” by 


W. Kenner. Imperial College of Science and Tech- 
South Kensington, S.W.7. Thurs., Jan. 19, 7.30 p.m. 


LONDON 


CAMBRIDGE 


sic in Natural Product Chemistry,” by Professor 


R. Barton. Cambridge Branch. University Chemical 
Laboratory, Pembroke-street, Cambridge. Fri., Jan. 20, 
8.30 p.m 


iesel Engineers and Users Association 


LONDON 


mentals of Free-Piston Gas Generators and Their App- 
. by Evelyn S. L. Beale and Patrick Watson. Caxton 


Hall, Victoria-street, S.W.1. Thurs., Jan. 19, 2.30 p.m. 


Illuminating Engineering Society 
and Store Lighting.” by R. L. C. Tate. Gloucester 
heltenham Centre. Fleece Hotel, Westgate-street, 
ter. Tues., Jan. 17, 6.30 p.m. 
STER 
and Its Effect on Plant Growth and Egg Production,” 
Canham. Manchester Centre. Offices of the North 


Western Electricity Board, Town Hall Extension, Manchester. 
Thurs., Jan. 19, 6 p.m. 
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Incorporated Plant Engineers 
iHAM 


“ House Building by Crane” (with film), by L. V. Nelson; 
and other Ministry of Works films. Birmingham Branch. 
Imperial Hotel, Birmingham.  Fri., Jan. 20, 7.30 p.m. 
BLACKBURN 

“Smoke Abatement,” by J. Lewis. Blackburn Branch. 


Lion Hotel, Blackburn. Fri., Jan. 20, 7.30 p.m. 

TER 

Discussion Meeting. Kent Branch. Bull Hotel, 
er. Wed., Jan. 18, 7 p.m. 


Institute of British Foundrymen 

Developments in Spheroidal-Graphite Iron,” by 

Braidwood. London Branch. Waldorf Hotel, Ald- 
2. Wed., Jan. 18, 7.30 p.m. 


in Cast Iron,” by H. Morrogh. _ East Midlands 
College of Art, Derby. Sat., Jan. 21, 6 p.m. 
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relay 


on “Cupola Development,” introduced by W. J. 
East Anglian Section. Public Library, Ipswich. 
an. 17, 7.30 p.m. 


iry Dust Hazards,” by E. B. James and W. B. Lawrie. 
Section. Offices of High Duty Alloys, Ltd., Slough. 
in. 17, 7.30 p.m. 


Institute of Fuel 


LONDON 


coach “The Utilisation of Steam and Power in Modern Gasworks 
Liming os Cokie Faate,_ by L. C. Clark. Institution of Civil 
ngineer’ > ; -§ SW J 7 
ble to Engineers, Great George-street, S.W.1. Wed., Jan. 18, 
ration GLASGOW 
Modern Gas Production,” by J. E. Tully and D. J. A. 
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Scottish Section. Royal Technical College, Glasgow. 


n. 20, 7 p.m. 


short papers. Yorkshire Section. Hotel Metropole, 
Wed., Jan. 18, 2.30 p.m. 


Institute of Industrial Supervisors 


ls Handling,” by L. J. Hoffkins. Merseyside Section. 


Hotel, Liverpool. Wed., Jan. 18, 7.45 p.m 


Institute of Marine Engineers 


ON-UPON-HULL 


ing and Freezing at Sea (Fairtry),”” by W. Lochridge. 
-upon-Hull and East Midlands Section. Royal 
‘lotel, Kingston-upon-Hull. Thurs., Jan. 19, 7.30 p.m. 


institute of Marine Engineers and 

: inatteation of Naval Architects 

uthodic Protection of Ships Against Sea-Water 
» by L. T. Carter and J. T. Crennel. Southern 


nch " College of Technology, Portsmouth. Thurs., 
p.m. 


_ Institute of Petroleum 


m on “ Lubrication of Transport Fleets.” Northern 
Engineers Club, Albert-square, Manchester. Tues., 
10 p.m, 


stitute of Road Transport Engineers 


‘lopment of Passenger Road Transport in Sweden, 
y in Stockholm,” by Carl Hammarskjold. Royal 
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NOTICES OF MEETINGS 


Society of Arts, John Adam-street, Adelphi, W.C.2. Thurs., 
Jan. 19, 6.30 p.m. 

BIRMINGHAM 
Repetition of Carl Hammarskjold’s paper. Midlands Centre. 
Birmingham Exchange and Engineering Centre, Stephenson- 
place, Birmingham. Tues., Jan. 17, 7.30 p.m. 

LEEDS 
“Road and Rig Testing of Prototype Road-Transport 
Vehicles and Their Components,” by J. H. Alden. Yorkshire 
Centre. Great Northern Hotel, Wellington-street, Leeds 1. 
Thurs., Jan. 19, 7.30 p.m. 


1 . 
LONDON entiation of Civil Engineers 


Special General Meeting for Corporate Members. Mon., 
Jan. 16, 5.30 p.m.* 

Papers on “ Advanced Courses for Engineers in Industry.” 
Joint meeting at the Institution of Mechanical Engineers 
Mon., Jan. 16, 5.30 p.m.* 

* Experimental and Mathematical Analysis of Arch Dams, 
with Special Reference to Dokan,” by D. N. de G. Allen, 
Letitia Chitty, Professor A. J. S. Pippard and Dr. R. T. 
Severn. Tues., Jan. 17, 5.30 p.m.* 


Institution of Electrical Engineers 
LONDON 

Papers on “Advanced Courses for Engineers in Industry.” 
Joint meeting at the Institution of Mechanical Engineers. 
Mon., Jan. 16, 5.30 p.m.* a 

Film Evening. London Graduates’ and Students’ Section. 
Mon., Jan. 16, 6.30 p.m.* 

“A New Meter for the kVA Demand Charge,” by P. Baxter. 
Measurement and Control Section. Tues., Jan. 17, 5.30 p.m.* 
“Age and the Incidence of Fires in Electrical Installations,” 
by L. Gosland. Utilization Section. Thurs., Jan. 19, 5.30 


p.m. 

BIRMINGHAM 
Faraday Lecture on “Coal Mining Electrically,” by B. L. 
Metcalf. South Midland Centre. Town Hall, Bir gh 
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Institution of Production Engineers 

LONDON 
* Practical Marginal Costing,” by W. E. Harrison. Royal 
Empire Society's headquarters, Craven-street entrance, W.C.2. 
Thurs., Jan. .19, 7 p.m. 

BELFAST 
“ Tracer Control of Machine Tools,” by J. Lund. Northern 
Ireland Section. Kensington Hotel, College-square East, 
Belfast. Thurs., Jan. 19, 7.30 p.m. 

BIRMINGHAM 
* Production of Heavy Electrical Rotating Machinery,” by 
L. G. Hawkins. Birmingham Section. James Watt Memorial 
Institute, Great Charles-street, Birmingham. Wed., Jan. 18, 

p.m. 

BURNLEY 
“Who is Responsible for Industrial Prosperity?” by Sir 
Walter Puckey. Preston Section. Lucas Assembly Room, 
Yorkshire-street, Burnley. Thurs., Jan. 19, 7.30 p.m. 

DERBY 
“Automation: Some Managerial Problems,” by F. Garner. 
Derby Section. College of Art, Derby. Mon., Jan. 16, 7 p.m. 

SOUTHAMPTON 
* Production Problems on the Javelin,” by W. W. Downing. 
Southern Section. Polygon Hotel, Southampton. Thurs., 
Jan. 19, 7.15 p.m. 

STOKE-ON-TRENT 
“Automatic Linking Devices,” by J. A. Hunt. Stoke-on-Trent 
Section. Town Hall, Hanley, Stoke-on-Trent. Mon., 
Jan. 16, 7.15 p.m. 


Institution of Railway Signal Engineers 
LONDON 
* Design of Signalling Apparatus,” by H. Birchenough. 
Institution of Electrical Engineers, Savoy-place, Victoria- 
embankment, W.C.2. Wed., Jan. 18, 6 p.m.* 
BRISTOL 
* Tyers-Integral System,’ by H. A. Cod. Staff Canteen, 
Approach-road, Temple Meads Station, Bristol. Tues., 
Jan. 17, 6 p.m.* 


Institution of Structural Engineers 
GLASGOW 
“Al 





Thurs., Jan. 19, 7 p.m. 
BOURNEMOUTH 
Open Meeting. Southern Centre. Grand Hotel, Bourne- 
mouth. Wed., Jan. 18, 6.30 p.m. 
EDINBURGH 
Graham Clark Lecture on * The Engineer's Contribution to 
the Conservation of Natural Resources,” by Sir Harold 
Hartley. South East Scotland Sub-Centre. Carlton Hotel, 
North Bridge, Edinburgh. Tues., Jan. 17, 7 p.m. 
MANCHESTER 
Faraday Lecture on * Coal Mining Electrically,” by B. L. 
Metcalf. North Western Centre. Free Trade Hall, Man- 
chester. Tues., Jan. 17, 7.30 p.m. 
WEYMOUTH 
‘Heat Pumps,” by Miss M. Griffith. Southern Centre. 
Technical College, Weymouth. Fri., Jan. 20, 6.30 p.m. 


Institution of Locomotive Engineers 
LONDON 
“Limits and Fits from the Railway Point of View,” by 
E.R. Brown. Institution of Mechanical Engineers, | Birdcage- 
walk, St. James's Park, S.W.1. Wed., Jan. 18, 5.30 p.m.* 


Institution of Mechanical Engineers 
LONDON 
Papers on “Advanced Courses for Engineers in Industry,” 
by Dr. Willis Jackson, H. D. Morgan and Professor G. F. 
Mucklow. Joint meeting with the Institution of Civil 
Engineers and the Institution of Electrical Engineers. Mon., 
Jan. 16, 5.30 p.m.* 
Discussion on “* The Value of Racing to the Car Industry.” 
Automobile Division. Tues., Jan. 17, 6.45 p.m.* 
Thomas Lowe Gray Lecture on * Marine Reduction Gearing,” 
by A. W. Davis. Fri., Jan. 20, 5.30 p.m.* 
BIRMINGHAM 
* Co-operation in Engineering Research Between Educational 
Institutions and Industry,” by Professor E. Giffen, V. C. 
Davies, and J. H. R. Nixon. Midland Branch. James Watt 
Memorial Institute, Great Charles-street, Birmingham. 
Thurs., Jan. 19, 6 p.m. 
BRIGHTON 
Annual General Meeting and Chairman's Address. Southern 


Branch. Brighton Technical College, Brighton. Wed., 
Jan. 18, 7 p.m. 
BRISTOL 


Annual General Meeting. Chairman's Address on “ Twenty- 
Five Years’ Developments on Moulding Equipment for 
Plastics,” by J. L. Daniels. Western Branch. Grand Hotel, 
Bristol. Tues., Jan. 17, 7 p.m. 
MANCHESTER 

Annual General Meeting. ‘ The Hydraulic Transport of 
Solid Material in Pipes,” by R. C. Worster and D. F. Denny. 
North Western Branch. Engineers’ Club, Albert-square, 
Manchester. Thurs., Jan. 19, 6.45 p.m. 


Alloy Structures,” by D. V. Pike. Scottish 
Branch. Institution of Engineers and Shipbuilders in Scotland 
39 Elmbank-crescent, Glasgow, C.2. Tues., Jan. 17, 6 p.m. 

LIVERPOOL 
“Calculations of Critical Loads for Rigid Frames,” by 
A. Bolton. Lancashire and Cheshire Branch. Liverpool 
Engineering Society, 9 The Temple, 24 Dale-street, Liverpool. 
Wed., Jan. 18, 6.30 p.m. 

PLYMOUTH 
* Development of Plastic Design,’ by Professor J. F. Baker 
(to be read by M. R. Horne). South Western Counties Branch. 
Duke of Cornwall Hotel, Plymouth. Fri., Jan. 20, 7 p.m. 

SWANSEA 
“Description of Neath By-Pass Construction Work,” by 
Major A. F. Allen. Wales and Monmouthshire Branch. 
Mackworth Hotel, Swansea. Wed., Jan. 18, 6.30 p.m. 


Junior Institution of Engineers 
LONDON 


“Some Notes on the Flow of Plastic Solids,” by R. F. Twist. 
Fri., Jan. 20, 7 p.m. 


Manchester Association of Engineers 
MANCHESTER 
“The Braking Performance of Motor Vehicles,” by Dr. 
H. J. H. Starks. Engineers’ Club, Albert-square, Manchester. 
Fri., Jan. 20, 6.45 p.m. 


Modular Society 
LONDON 


“What an Architect Wants from the Modular Society,” by 
W. T. Brown. Building Centre, 26 Store-street, W.C.1. 
Thurs., Jan. 19, 7 p.m. 


Reinforced Concrete Association 
LONDON 


* Continental Concrete Roads,” by D. R. Sharp. Institution 
of Structural Engineers, 11 Upper Belgrave-street, S.W.1. 
Wed., Jan. 18, 6 p.m.* 


Royal Aeronautical Society 
LONDON 


“Crack Detection in Aircraft Structures,” by Dr. W. Deck. 
Tues., Jan. 17, 7 p.m. 


Sheffield Metallurgical Association 
SHEFFIELD 
Annual General Meeting of the Refractories Group. B.1.S.R.A. 
Laboratories, Hoyle-street, Sheffield 3. Tues., Jan. 17, 7 p.m. 


Sheffield Society of Engineers and Metallurgists 
SHEFFIELD 
Presidential Address. Mon., Jan. 16, 7.30 p.m. 


The address and telephone number of the headquarters of each institution are given below. Meetings 
in the headquarters town are held there unless otherwise stated. Particulars for this column should 
reach the Editor not later than Monday morning in the week preceding the date of the meeting. 


* An asterisk is placed where it is understood that tea is available prior to the time stated. 


Association of Supervising Electrical Engineers, 23 Bloomsbury- 
square, London, W.C.1. (LANgham 5927.) 

British Interplanetary Society, 12 Bessborough-gardens, London, 
S.W.1 


Building Centre, 26 Store-street, London, W.C.1. (MUSeum 
5400.) 


Chemical Society, Burlington House, Piccadilly, London, W.1. 
(REGent 0675.) a. ; ; 

Diesel Engineers and Users Association, 56 Victoria-street, 
London, $.W.1. (ViICtoria 6161.) ; : 

Illuminating Engineering Society, 32 Victoria-street, London, 

Ww (ABBey 5215.) ; ; 

Incorporated Plant Engineers, 48 Drury-lane, Solihull, Bir- 
mingham. (Solihull 3021.) 

Institute of British Foundrymen, St. John Street Chambers, 
Deansgate, Manchester 3. (Blackfriars 6178.) 

Institute of Fuel, 18 Devonshire-street, Portland-place, London, 

5 (LANgham 7124.) ae 

Institute of Industrial Supervisors, 24 Albert-street, Birmingham 4. 
(Midland 6971.) da 

Institute of Marine Engineers, 85 The Minories, London, E.C.3. 
(ROYal 8493.) 

Institute of Petroleum, Manson House, 26 Portland-place, 
London, W.1. (LANgham 2250.) ; : 

Institute of Road Transport Engineers, 69 Victoria-street, 
London, S$.W.1. (ABBey 6248.) 

Institution of Civil Engineers, Great George-street, London, 
S.W. (WHitehall 4577.) 


Institution of Electrical Engineers, Savoy-place, Victoria~-embank- 
ment, London, W.C.2. (TEMple Bar 7676.) 

Institution of Locomotive Engineers, 28 Victoria-street, London, 
; (ABBey 6672.) 

Institution of Mechanical Engineers, | Birdcage-walk, St. James's 
Park, London, S.W.1. (WHtehall 7476.) 

Institution of Naval Architects, 10 Upper Belgrave-street, 
London, S.W.1. (SLOane 4622.) 

Institution of Production Engineers, 10 Chesterfield-street, 
London, W.1. (GROsvenor 5254.) 

Institution of Railway Signal Engineers, Euston House Eversholt- 
street, London, N.W.1. 

Institution of Structural Engineers, 11 Upper Belgrave-street, 
London, S.W.1. (SLOane 7128.) 

Junior Institution of Engineers, Pepys House, 14 Rochester-row, 
London, S. (VICtoria 0786.) 

Manchester Association of Engineers, 18 Booth-street, Man- 
chester 2. (Central 1717.) 

Modular Society, 22 Buckingham-street, London, W.C.2. 
(TRAfalgar 4567.) 

Reinforced Concrete Association, 94-98 Petty France, London, 
S.W.1. (ABBey 4504.) 

Royal Aeronautical Society, 4 Hamilton-place, London, W.1. 
(GROsvenor 3515.) 

Sheffield Metallurgical Association, 15 Crescent-road, Sheffield 7. 
(Sheffield 53674.) 

Sheffield Society of Engineers and Metallurgists, University of 
Sheffield, St. George’s-square, Sheffield 1. (Sheffield 24071.) 
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THE HUMAN 
ELEMENT 


Full employment in Germany improves 
competitive prospects—The four-day week 
fundamental issues—Trivial shipyard 
assumes serious proportions—West Midlands 
division of the N.C.B. introduces standard 
costing—Productivity and privileges to overcome 
the railway manpower shortage—Untapped man- 
power resources in Europe owing to immobility of 
labour 


British 
raises 
dispute 


2 @ * 

Wage Increases in Germany 
Already the stronger bargaining position that 
full employment has given German trade unions 
is bearing fruit in higher wages. Last week 
increases in pay were granted to over | million 
railway, engineering and metal workers, and 
more are imminent. The increases so far are 
modest, from 6 to 9 per cent., but thts is more 
likely to be the beginning of an upward pressure of 
wages than a permanent settlement. 

The chairman of the Trades Union Council, 
Herr Freitag (much criticised of late for his 
conservatism and pro-Government attitude) 
announced in his New Year message that the 
unions will continue to press for higher wages. 
Their wage policy will be entirely based on four 
factors: the growth of the gross national product 
(in effect the size of the cake); the increase in 
the productivity of labour; the cost of living; 
and the rate of capital investment. 

While it is unlikely that the German unions 
will expect as large a share of the national cake 
for their members as their British counterparts, 
there is now much more likelihood of the gap 
between earnings in the two countries being 
narrowed. This, in so far as it promotes greater 
equality of Opportunity in export markets and 
improves the British prospects of exporting to 


Germany ‘tself, is a very welcome change. We 
wish Herr Freitag every success. 
x &k& * 
Short-Time at Austins 
Motor vehicle unions are to hold talks this 


week on the situation created by the announce- 
ment of the Austin management that all workers 
would be on a four-day week until further notice. 
It is more than likely that the decision will be 
strongly challenged, if only on the ground that 
Ford, Vauxhall and Morris have not found it 
necessary to follow suit. 

In such a situation many issues can be raised, 
including doubtless the vast re-equipment with 
automatic transfer machines and the latest 
mechanised handling plant that is being carried 
out at Longbridge. 
sufficiently to warrant such a spectacular step- 
down in the middle of a much publicised expan- 
sion programme is most unfortunate. Many 
will read in this a warning that certain units 
in the tndustry—could they be Austin, Rootes 
and Standard, all of whom have announced 
cut backs in production?—cannot sell abroad 
all they are planning to make, while others can 
and do. 

Competitive ability depends on a host of factors 
apart from costs, not least the consumer appeal 
of the car design, tts engineering qualities and 
the service facilities the manufacturers can offer, 
particularly overseas. Workers at Longbridge 
may say that their management have failed in 


these respects. Mr. L. P. Lord could, and 
probably will, retort that costs are the most 
vital of all factors in competition, and that 


rising labour costs are thetr highest component. 
This is of course a powerful argument for auto- 
mation, which is unlikely to appeal to the workers. 
The solution surely lies in a considerable exten- 
sion of management-unton consultations, on all 
matters that affect the future of a major com- 
ponent in a major industry. Recriminations 
will serve little purpose, strikes—Longbridge is 





That sales should fall off 


prone to them—even less. But it is as well to 
remember that the ability to compete is the 
supreme test of management ; in this case 
the competitors are at Dagenham, Luton and 
Cowley as well as at Wolfsburg. 


x *k * 
Deadlock at Birkenhead 


So far negotiations have failed to resolve a dispute 
between craft unions at the shipyard of Cammell 
Laird and Company, over which 500 joiners have 
been on strike for over seven weeks. The issue 
is one of demarcation between woodworkers and 
metal workers, as to who should have the job 
of boring holes in aluminium and wood surfaces 
in order to screw the two together. The 
company’s statement issued last week indicates 
that questions of demarcation are arising with 
increasing frequency in their shipyard and 
throughout the shipbuilding industry. The 
Amalgamated Society of Woodworkers, to which 
the strikers belong, had already agreed a resump- 
tion of work after a negotiated settlement with 
sheet-iron workers, following which the company 
ruled that the joiners should do the work. 
Thereupon the Ship Constructors and Ship- 
wrights Association, to which the drillers belong 
and who were not represented in the negotia- 
tions, objected and threatened to call their men 
out. Other difficulties arose out of the joiners’ 
interpretation of the company’s ruling, whereby 
the sheet-iron workers would have been deprived 
of drilling work to which they claimed to be 
entitled. The company pointed out that it had 
become impossible for them to carry out the 
agreement and the joiners withdrew their labour. 

The A.S.W. now claim that the dispute is 
between them and the management who, they 
say, have failed to honour their agreement. The 
latter, on the other hand, contend that it is a 
wholly inter-union quarrel, which should be 
dealt with in accordance with the long established 
procedure for dealing with demarcation problems 
in the industry. There the matter rests and the 
work piles up. Already the company have had 
to declare workers redundant and may in time 
have to shut down their yard. 


= Ff @® 


Collieries Count the Cost 


Any industry to prosper needs modern manage- 
ment methods as well as modern machines. The 
coal industry in this country has for long 
enough seemed determined to learn this lesson 
the hard way, or, to be more precise, it has 
hastened to get new equipment without a corres- 
ponding sense of urgency about management and 
management-labour relations. In this connec- 
tion it is good news that the West Midland 
division has now introduced standard costing 
for wages in 32 out of 55 collieries. It is 


particularly gratifying since the beginnings of 


the idea were in operation before the Fleck report 
came out, and the scheme as now in operation 
goes further than the Fleck committee thought it 
wise to recommend for the industry as a whole. 
If it succeeds the procedure will therefore be to a 
large extent the division’s own child. 

Standard costing is wel! enough known in 
industry in general. It enables management to 
compare performance in different parts of an 
organisation and thus to check on performance 
and to give a basis for budgetary control even 
if this is required in only the most rudimentary 
form. It is an everyday tool of modern manage- 
ment. In the North Staffordshire section of the 
division, standard costing of materials has been 
started as well. So far as wage costing is 
concerned, the miners are consulted if need be 
through the colliery consultative committees 
and so far there has been no objection to the 
scheme when once it has been explained to the 
men. 

* & @ 


Productivity on Rails 


In the end, the railways of this country will 
solve their problems by raising substantially 
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their output per head at all salaried 


: : id Wage 
levels. This will be true whatever ; be the 
route by which they travel in adju ng their 
services to a smaller labour force. It) hearten 
ing in this connection that there are s :ns of ap 
increasing use of work study in certai. divisions 
in the engineering departments.  {t to be 
hoped, however, that it will not stop there by; 


will be extended to the general adm 
There is a lot more to the problem o! producti. 
vity on the railways than redundant porters 4 
main-line stations and a shortage of engine 
drivers. It is also encouraging to hear from 
the Minister of Transport and Civil Aviation 
when addressing delegates to the Public School 
Careers Masters Convention last week that 4 
bursary scheme is being prepared for Suitable 
boys at selected schools to go to universities 
with a view to a career in the railways 

Last week also the National Union of Railway. 
men accepted three of the four proposals for 
easing the manpower shortage. These were that 
extra lodging allowances should be paid to 
encourage the transfer of labour to areas of acute 
shortage; easier entitlement to free passes and 
privilege tickets as an aid to recruitment; and 
the age of recruitment for the starting grade of 
engine cleaners to be raised from 25 to % 
The fourth suggestion, which was turned down. 
was that footplate men should carry on after 
65 if they wished to do so. The N.U.R. con- 
sidered that this would stifle promotion and 
slow down recruitment. A.S.L.E.F. have not 
yet expressed an opinion-on these proposals. 


Stration 


x k& * 


European Manpower 


An attempt to find out what manpower problems 
are likely to be of most significance in the coming 
years has been made by the Organisation for 
European Economic Co-operation (O.E.E.C.). 
Their report, published last month, is a brief 
review of the employment situation in 17 
countries since the end of the war. As a general 
survey of employment trends in Western and 
Southern Europe it serves mainly to show that 
the countries included are so different that they 
defy comparison and, even more so, any general- 
isation on their problems. 

There were still in mid-1955 considerable 
untapped manpower reserves, particularly in 
Southern Europe, ** which suffers from chronic 
under-employment.” Italy, the main sufferer, 
holds the greatest reserves of available man- 
power. The highly industrialised countries, 
including Britain, Germany, Switzerland, Sweden 
and France, tend to have little or no unemploy- 
ment. Britain, which has less unemployment 
and a more acute shortage of labour than any 
other European country, has only 5 per cent 
employed in agriculture, compared with 23 per 
cent. in Germany and 36 per cent. in France. 
O.E.E.C. found that obstacles to the freer 
movement of labour, both within Europe and 
overseas, “have not materially decreased in 
recent years.” If they had, there would be few 
problems of labour supply, whether shortage or 
surplus. 

One of the most interesting general findings 
is that the mobility of labour, between trades 
and geographically, is diminishing. “ Any 
attempt to solve this problem comes up against 
complex sociological trends, of which one of the 
more important is probably the general ageing 
of the population.” To this is mainly attributed 





the general scarcity of certain types o! qualified 
manpower. Another is the tendency for the 
labour market to be “less immediately and 
drastically affected than in the past by changes 
in the economic climate,” even in countries 
suffering from unemployment. This. ‘he report 
infers, is the result of increased je-union 


pressure on employers not to dismis- workers. 
Under-employment was found to be high and 
widespread, and in most of the countris 
included in the survey considerable | reases !" 
output were thought possible withou! ny rise 
employment. 
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Type GA Multi-break air-blast 


circuit-breaker. 


Originally designed for the new 275-kV. British 
network, but now being extensively supplied for 
overseas. 


PRATEAMABAD 45 


47 





Over 70 equipments now in service or under 








construction. 
Breaking capacities from 5,000 to 15,000-MVA. 


Available for high-speed single-phase and 3-phase 
reclosure. 


METROPOLITAN -VICKER 


17 
ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER, 





Member of the A.E.I. group of companies 


Leading Electrical Progress 





F/A403 






















48 [SUPPLEMENT] January 13, 1956 ENGINEERING 





Home Saving 


At the Billingham plant of Imperial Chemical Industries Ltd and the 
new installation of the United Sulphuric Acid Corporation at Widnes, 
sulphuric acid is made from British anhydrite. The use of this abundant 
mineral not only increases home sulphuric acid production but also makes 
an important saving in the foreign exchange which in the past was needed 
to buy and import raw materials. We were appointed contractors for the 
extensive materials handling, preparation and storage equipment at 
Billingham and Widnes. The materials handled include anhydrite, coke, 
sand, shale, coal, cement clinker and dust. 


Simon Handling Engineers Ltd © 


GROUP 


STOCKPORT, ENGLAND ‘TELEPHONE: GATLEY 362! 





—— 
HS 212 
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ALL-METAL 
STILLAGE 


PLATFORMS 





Produced to 
specification 
to suit 
individual 
requirements 





TYPE O-| 


Made from mild steel plate, corrugated for maximum 
strength, these stillage platforms need no maintenance, 
are virtually indestructible and consequently are a most of hs 
economical proposition. | The body is of one-piece , 
construction, eliminating the use of angle irons, bolts ry 


and nuts. ! 
There are no projections to get in the way and nothing ist lite Ge! Bt 





to work loose. hn get oh | 


Where a flat top surface is required, the platforms can 
be supplied fitted with plain M.S. or aluminium covers 
as Type OPT Monette on left. They are also available 
with skids to permit sliding over floors (Type OSK), or 
with ends cut away for slinging (Type OCE). 


FINISHES: Galvanized or painted or self-colour. ae a 


QUOTATIONS AGAINST SPECIFICATION. Please state be 
pattern, load to be carried, type of truck, height and bi 85 
width inside corrugations and length. tye 





Ask for List No. EG 930 or send details of requirements. eae aad: | 








G. A. HARVEY & CO. (LONDON) LTD «+ WOOLWICH ROAD - LONDON, S.E.7 
Telephone : GREenwich 3232 (22 lines) Telegrams : ‘“‘ Cheaper, Wol, London.” 











y 3621 
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FLEXIBLE TUBING 


OR 





CORNUCOPIA? 





A ‘FLEXISLE* PROBLEM —a metallic assemblies. This grower now reports that he has not only doubled 


Compofiex answer. Last year a his yields of tomatoes compared with the previous season, but has also con- 


market gardener from near siderably reduced his costs—even after paying for the necessary equipment. 
Blackpool asked our advice Your own business may be far removed from growing tomatoes but if it 


calls for the use of flexibles, Compofiex can help. 


We offer the only complete advisory service 


about some special tubing which 
he could use for steam sterilisation 
of the soil in which he grows on flexible tubing and hose. As suppliers of all types and in all 
tomatoes. The Compoflex answer materials, we can recommend ‘ flexibles’ best suited to a particular 


was to supply him with special bronze job, and at the right price. 


e if there is a ‘flexible’ answer, you'll find it at 


COMPOFLEX 


COMPANY LIMITED 


Flexible Centres at : 26 Grosvenor Gardens, London, S.W.1. Tel: Sloane 6185/5109 and Huddersfield 


Road, Oldham, Lancashire. Tel: Oldham-Main 8114. BRITAIN’S ONLY FLEXIBLE CENTRES 


FACTORIES A T OLDHAM A ND SOUTH WIMBLEDON 
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cast for an important part.. Aes | i 


Few vehicles have to undergo more continuous shocks and vibrations than ore carrying 
tipper trucks. Constant shunting and loading subject them to perpetual 
buffeting and optimum wear. It is because of the need for calculated, unfailing ‘ 
strength in the frames of the Granby tippers manufactured by Robert Hudson Ltd. . , 






Consider (illustrated), that Lloyds, with their unsurpassed facilities for scrupulous 


control at every stage of production are called upon to cast these vital components. 
the t ough life of These frames are cast in one piece as a complete casting for optimum strength. 





TYPICAL LLOYDS STEEL SPECIFICATIONS USED FOR ROLLING STOCK COMPONENTS: 


Ore Tipper Frames 


Grade S,0.20°% Carbon annealed, Yld. Stress 14/18 t.s.i.; Ult. Stress 28/35 t.s.1.; El. 30/22%; R.O.A.45/W%.). 


Grade M, 0.30% Carbon annealed, Yid. Stress 16/19 1t.s.i.; Ult. Stress 32/37 t.s.1.; El. 30/20%; R.O.A.40/25%. 


~~ 
4 
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= * 
SS 
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* 
Have your steel castings * : 
* - 
vchin re cast | 
ed where they a * alias : 
* ” 
+ as well as cast | , 
* 
O N OYD & CO LTD., P.O. BOX 5 * JAMES BRIDGE STEEL WORKS © WEDNESBURY * STAFFS «© PHONE: JAMES BRIDGE 240r f ’ 
anes A Print for Industry Ltd. Advertisement : 
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WITH 
ROLLS ROYCE 


In their jet factories, Rolls Royce use 69 Clayton electric 
overhead cranes and hoists. Keeping ahead in the air today 
makes big demands on men and machines. These demands 
are met by Clayton in quality of performance coupled with 
utmost reliability. Whether you are keeping pace with the 
top turbo-jets of the age or working fast in some other field 
there is a Clayton model to suit your 
purposes. 

















May we send catalogues 
illustrating the full 
Clayton range? 


control the Clayton hoist makes 
lifting and positioning of heavy parts 
(and in the Foundry heavy moulds) 
a simple and safe operation. It is in fact 
the only “go slow’’ movement in Industry 
that speeds production. 

















CRANES & HOISTS 





THE CLAYTON CRANE & HOIST CO. LTD., (Depz. 9 ). 


IRWELL CHAMBERS EAST, UNION STREET, LIVERPOOL, 3. Telephone: CENtral 1141 (4 lines) Telegrams : CLAYMAG, Liverpool. 
London Office: 71 Leadenhall Street, London, E.C.3. Telephone: Avenue 1940 
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17-4" diameter Pistons for e 


main engine of ‘A’ Class Submarine 
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Photograph by courtesy of Vickers- Armstrongs Lid. 


by WMZilliam Millis 
Kuimmited 


FRIAR PARK FOUNDRY, FRIAR PARK ROAD, 
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Photograph by 

courtesy of 

Bowden ( Engineers) 
Limited, (Manufacturers 
of flexible tubing and 


reinforced pipe units 





from ‘ Fluon’ p.t.f.e.). 


—conveys corrosive fluids 


¢ pee ” p.t.f.e. is now being extruded into continuous length tubing of various diameters 
and wall thicknesses. It is ideal for the carrying of corrosive fluids at very high or 


very low temperatures, or where fluid has to be conveyed under pressure. 
‘Fluon’ is the registered trade mark for the polytetrafluoroethylene manufactured by I.C.I. 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.1 
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For some time research has been directed towards the development 
of the lost wax process for producing precision castings in stainless and 
heat-resisting steels. To-day we are able to offer regular and quantitative 
production and from the wide selection of our special steels are able to 
meet a variety of service conditions. Precision castings have opened up 
new fields for design engineers who find them the solution to many 
difficult production problems. ; 

Our precision castings are being used to-day in aircraft, textile plant, 
hospital equipment, in refrigerators and cameras. Details and technical 
literature will be sent on request. 


FIRTH-VICKERS STAINLESS STEELS LTD. SHEFFIELD 
Telephone: Sheffield 42051 
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POWER FACTOR IMPROVEMENT 





BELMOS STANDARD CONTACTOR UNITS 


with all desirable protective features, 
are suitable for capacitor or separate mounting. 


- 7 
oe et ad 








Pn neeree 
A BELMOS CONTROL CONSOLE BELMOS CONTROL GEAR 
ensures that the required power factor is being specified as standard equipment 
is automatically maintained. by an increasing number of capacitor manufacturers. 


CONTROL PANELS 





WHEN ORDERING CAPACITORS 





Write for leaflet K 350 to THE BELMOS COMPANY LIMITED 
BELLSHILL LANARKSHIRE 








LONDON OFFICE COLUMBIA HOUSE ALDWYCH LONDON WC2 
(NSN RAED HOE NRA SORENESS OA EE SS 
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- Hiduminium 
Aluminium 


“ 


Railway Buffer forged >. 


in Hiduminium for Oleo ~A 
Pneumatics Ltd. 


HIGH DUTY ALLOYS LIMITED - SLOUGH - BUCKS 
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Finishing touch 


He is just fitting the locknut after as mbling 
a Hoffmann self-aligning ball bearing on a driy. 
ing drum of this 120 h.p. Super Goliath 
conveyor driving head, by Richard Sutcliffe td. of 
Wakefield. These bearings are perfectly suitable where 
they can be completely enclosed, as in this case 
They need no other attention than 

lubrication once 






or twice 
a year. 





Self-aligning 
BALL BEARINGS 


May we help with YOUR bearing 


problem - no obligation of course 





THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 








A matter of moments 


On almost any kind of tubing— 
including those with very thin walls 
—the making of a Simplifix joint 
is a matter of moments. Only a 
spanner is required. 

The new catalogue of Simplifix Standard 


Fittings for O.D. Copper Pipe is now ready 
and will gladly be sent on request. 


SIMPLIFIX COUPLINGS LTD 


HARGRAVE ROAD, MAIDENHEAD, BERKS, ENGLAND 
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HYDRAULIC PLANT 
and 
AIR & GAS COMPRESSORS 


STEAM AND MOTOR DRIVEN 
















Left: One ofasetofsix motordriven, Above: Two vertical, two crank, single stage, 
horizontal, three throw, single Gas Compressors; 3,333 cu. ft. per minute 
acting, Hydraulic Pumps made for to 20 Ibs. per sq. in.; r.p.m. 300; made for 
the Port of London Authority. Dundee Corporation Gas Department. 










FULLERTON, HODGART & BARCLAY LTD. 
VULCAN WORKS - PAISLEY -* RENFREWSHIRE 





















MANUFACTURERS 
OF THE 


Bostock & Bramley 


em § Vee. NON METALLIC 
RIDGE SILENT GEARS 



























BURNERS OF ALL SIZES FOR ALL 


“Wallsend” Burners 


are used in many industries 
on almost every type of furnace, 


including :- 


Chemical Bleaching Plant. 
Oil Stills 


Forging and Annealing 
Furnaces. 


Drop Stamping Furnaces. 
Billet Heating Furnaces. 
Bolt Furnaces. 


Muffle and Crucible Fur- 
naces. 

Metal Melting Furnaces 
for ferrous and non- 
ferrous metals. 


Efficiently 


meeting the needs of Industry 


“‘WALLSEND’ LIQUID FUEL 


Rotary Aluminium Fur- 
naces. and Aluminium 
Pots. 


Rotary Sand Driers. 


Calciners and Frit Fur- 
naces. 


Copper Beer Vats. 
Glass Tanks. 
Lehrs and Glory Holes. 


Crucible Furnaces of all 
types, etc. 
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The “ Wallsend ” Pressure Jet, Low Air Pressure and Steam 


Jet Systems of Oil Burning can be applied with advantage to al] 
industrial needs. 


“Wallsend ” Liquid Fuel burners can be made in any size 
to suit the specific requirements of the industry; they have 
been supplied up to 18ft. in length. } 


There are “ Wallsend” burners for home produced fuels 
including creosote-pitch mixture and for the ignition of 
pulverised coal burners. 


Details gladly given by 


THE WALLSEND 
SLIPWAY AND 
ENGINEERING C0 


LIMITED - WALLSEND-ON-TYNE 


THIS BURNER 
was made for a kiln- 
measures 1/8 ft. 


overall. 


PURPOSES 
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‘Ko be precise... 
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The tremendous drive in industrial Britain to-day is aided and advanced by 
the use of Plastic Mouldings. Whatever your product, there is a vital need 


for precision moulded components. PRESTWARE components, moulded 





to micrometer accuracy, increase efficiency and reduce costs. Daily, new 
uses are being discovered for nylon and polystrene, and PRESTWARE 


technicians are ready to apply them to your particular problems. Consult 





our Technical Advisory Division, whose services are at your disposal. 


ind Steam 
tage to all 


theyre moulded by 


1 any size 
they have 


) LCi. | 


% + 





iced fuels 
sition of 





PRECISION PLASTIC MOULDING 


dprcced hgylleve to H.M. Government 
PRESTWARE LTD., SOUTHDOWN WORKS, KINGSTON ROAD, RAYNES PARK, S.W.20_ Telephone: LIBerty 3421 


AL LH} i (1U4LUURUUELLULLLNLUULALULUUERLUUERELULGLLULASANUYOLEULUEUUEUULAUCROSOLLEOOARU ATC GGRUEEELLUENARAGUGGRGEGHRAEUNSLRCU tT 00 A ARRANCAR ANA AON SUPT AMA 


Why buy extra fuel? buy a 
Cfockaff VALVE RESEATER 


and cut out steam losses 





-ND 
.ND 
co 


|- TYNE. 











This"tool not only saves steam—and therefore fuel—but saves TIME and 
dislocation of work as the valve can be reseated WITHOUT BREAKING 
THE PIPELINE. It only takes one man to operate it and it gives a 

true face free from knurling in a few minutes. It is self-centring in the 
valve chest and the cutter is visible during the reseating operation. 
Moderate in price—write for full descriptive literature. 


* DELIVERY EX STOCK 


ALSO: Electric Salinometers; Feed Water Filters; 
Boiler Tube Brushes; Floor Sanders; 
Terrazzo Surfacers; etc. Write for lists. 


W. CROCKATT & SONS LTD. 


DARNLEY STREET, GLASGOW, S.I! 


4 
4 
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One of our ““F” Type Worm 


Reduction Units 


of a hoist in our sto 


at work on the traverse motion 
res at Milnrow. 


oe | — ‘ "« 
+) a  «. 





Taking our own medicine 


To see the way we use our own Worm Units all 
over our works you’d think we liked the taste of 
our own medicine better than Lancashire hot-pot. 
But it’s just because these units do so many jobs 
so very well. Which is what you’d expect from 
their prescription —special metals, rigorous testing, 


and 50 years’ experience. This formula can be... 





JOHN HOLROYD & COMPANY LIMITED 


MILNROW 


MADE UP FOR YOU QUICKLY 

A Standard Type Holroyd Worm Reduciton Unit 
with a stock ratio can be made up, packed and 
despatched to you fairly quickly. Special units 
or worms and wheels made to order take somewhat 
longer. For information on our Worm Units, and 
on new applications for them (like the crane 
traverse gear in the illustration) drop us a line at 


Milnrow, Lancs. We’ll be glad to help you all we 
can. 


LANCS - TELEPHONE: MILNROW 55322 
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We are looking up the spout of a worthy piece of 


; 4 i ’ said ** : i ears with water ; 
sporting artillery (above) which we once cast when The designer of the gearbox (above) said “‘ Let ‘em lubricate the g 

our everyday fowling pieces were in dock because let °em knock the gear lever in with a 28 Ib. hammer ; let em grind the gears like a 
of powder fouling. The reason we tried using cannon 


barrel organ ; this box is going to take it”’. We cast it in our foundry. It took it. 
was that if we were to have missed a phestoon of 


Here are some castings (left) which we produced in moments of self-expression. 
pheasants, or a pride of partridges when the cannon 


: Much thought and feeling went into their creation. They sold readily, and a customer 
balls went up, we might have got a score of duck or 


a surfeit of lampreys when the balls came down. telephoned to tell us that we had plenty of clues; it might have been curlews; we 


Actually, we never even sniped a snipe with it, and couldn't quite hear what he said for the sound of gunfire outside the offices. 
quails quailed at the sight of it. On one of our rotary 


planers we machined the ends as flush as our rich 
uncle. 











IG TINGTIN 





DISTINGTON ENGINEERING 
COMPANY LIMITED 


WORKINGTON - CUMBERLAND - ENGLAND 9 i 
Telephone : Workington 66! Telegrams: Chapbank, Workington * ‘, 
IN WEST COAST HEMATITE IRON 
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ATLAS COPCO EQUIPMENT WORK: 
ON 80-MILLION DOLLAR 
TURKISH HYDRO-ELECTRIC PROJECT 


in le, alii 





Hundreds of Atlas Copco rock drills, together 
with Atlas Copco rock breakers, pneumatic 
pushers, compressors and Sandvik Coromant 
drill steels, are in action on large-scale quarry- 
ing, excavating and tunnelling operations for 
Turkey’s biggest hydro-electric project. It is at 
Sariyar on the Sakarya River, about 150 km. 
west of Ankara. A huge power station will 
have an initial capacity of 80,000 kilowatts 
and the project is expected to be finished by 
1957. 


40 DRILLS QUARRY ROCK FOR DAM 
Rock for a concrete gravity dam 330 feet 
high and 820 feet wide across the top is 
supplied from a nearby stone quarry. By the 
time the dam is completed 650,000 cu. yards 
of rock will have been quarried. This work is 


[SUPPLEMENT] 


mainly being done with fifty Atlas Copco rock 
drills. The drills are fitted with Sandvik Coro- 
mant tungsten-carbide-tipped steels. The dam 
is being built for Etibank, and the construction 
supervisors are Chas. T. Main, Inc. 

Besides the dam, Atlas Copco equipment 
and Sandvik Coromant steels are used on 
the surge tank, penstocks and two tunnels. 
The first one, 7,000 feet long and 30 feet in 
diameter, is completed. The second, to be 
3,100 feet long and also 30 feet in diameter, 
was started in the middle of 1954 and almost 
half-completed by the end of that year. 


POOR ROCK STOPS TUNNEL WORK 


With unexpectedly poor rock formations, 
hold-ups were many. In the first tunnel a cave 


above the outlet side caused a collapse of 


January 13, 1956 ENGIN 
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earth and rock, blocking the tunnel and de 


laying further work for six months. But when 


conditions permitted a full face advance, as 
many as thirteen Atlas Copco light rock drills 


were in action at one and the same time ina 


comparatively small drilling area. 


MORE DRILLS AND FASTER TIMES 


Atlas Copco light rock drills a: 
one-man machines. That saves sp 


more drills at the face and, c 
faster drilling times each round. 

rock drills with Sandvik Coroma 
an unbeatable /ightweight drilling 
years it has extensively replaced | 
ment to become the world’s n 
used rock-drilling combination. 





compact, 
e; means 
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EXTRA 1 4 DRILL STEELS 
Atlas rock drills were developed to 
dvik Coromant steels. Sandvik, 


work : 
to main iever-varying drill steel quality, 
control ¢ jhase of production—from the : 
mining ore, processing of wolfram ore 
to the { vtra-tough tungsten-carbide in- 
serts Use roughout the world wherever 
Atlas C rock drills are in action. 
Main contractors on the Sariyar project are 
Philipp Holzmann A.G., Hochief A.G., 
Siemens Bauunion G.m.b.H., and Rar Tirk 


Limited. Sosyetest. 


The Atlas Copco Group puts compressed air to 
ork for the world. It embraces thirty-one 
{tlas Copco companies and twenty-four agents, 
nanufacturing or selling and servicing Atlas 
Copco equipment in more than SO countries 


hroughout the world. 


Fifty Atlas Copco rock drills fitted with Sandvik Coromant steels are excavating 
650,000 cu. yards of rock for the dam 


er 


For further details about Atlas Copco Equipment write 
to the most convenient of the addresses given here: ‘ 








UNITED KINGDOM, Atlas Copco (Great Britain) Ltd., 
Wembley, Middx; FRANCE, Atlas Copco France S.A., 29, 
Rue Marbeuf, Paris 8e; HOLLAND, Atlas Copco Holland 
N.V., P.O. Box 6056, Rotterdam; ITALy, Atlas Copco 
Italia, S.p.A., Viale Marche 15, Milan. TURKEY, Atlas 
el and de- Copco Ticaret ve Sanayi T.A.S., P.O. Box 490, Galata 
But when Istanbul. \ 
vance, as 
rock drills CANADA, Atlas Copco Canada Ltd., Montreal, A.M.F., 
. iain P.Q.; AUSTRALIA, Atlas Copco Australia Pty. Ltd., P.O 4 ¢ 
Box 54, Auburn, N.S.W.; SOUTH AFRICA, Delfos & Atlas 
Copco (Pty.) Ltd., P.O. Box 504, Benoni, Transvaal: 
u.S.A., Atlas Copco Pacific Inc., 930 Brittan Avenue, San 
ES Carlos, California; Atlas Copco Eastern Inc., P.O. Box 
compact. 2568, Paterson 2, N.J. 
e; means Readers in countries outside those listed above and who 
equently, do not know the name of their local Atlas Copco com- 
as Copco pany or agent. please write to Atlas Copco AB, Stockholm 
steels are 1, Sweden. 
rit. In ten 
; trance of first diversion tunnel. Tunnelling is taking place from jumbos, Manufacturers of Stationary and Portab e Compressors, Rock-Dri ling ; 
vy equip bile drilling platforms developed by Atlas Copco, following patterns Equipment, Loaders, Pneumatic Tools and Paint-Spraying Equipment. 
widely- drawn up by their Project Department ee es ena ee rem ee aaa 
E ATtas ce F< G R OU P O F COMPAN it E §S ' 
» ——— — - 
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—the latest development in profile cutting machines 


The BISON is the result of an intensive development to work from steel templates, wood templates, or drawings 
programme having as its background British —all quickly interchangeable are available for this machine. 
Oxygen’s up-to-the-minute knowledge of all kinds of 3) EXTENSIBLE CUTTING LENGTH — In addition to manu- 
gas cutting machines. facture in two cutting widths of 42” and 84” the longitudinal 
THESE ARE ITS SPECIAL FEATURES: cut is extensible up to any length by the addition of extra 


sections of track in increments of 42”. 


4) UP TO THREE CUTTERS — Can be mounted on the boom 
for multiple cutting. 


I) THYRATRON SPEED CONTROL — For precise regula- 
tion of cutting speed—the known essential for high quality 


cutting. 5) USES ALL FUEL GASES—The BISON will operate on 
2) INTERCHANGEABLE TRACING HEADS — Tracing Heads Acetylene, Propane or Coal Gas. 
For full detat/s write for the BISON leaflet to the Sales Service Department, British Oxygen Gases Ltd., Bridgewater House, St. James’s, London, S.W’ 
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lllustration of a 60 gallons per minute, 
variable flow Plenty Pump, coupled to 


a flameproof motor. 





View of the Southend Works of Messrs. E. K, Cole, Lted., to whom ; : 
we are indebted for permission to publish this photograph ee 


E. K. COLE LTD., SOUTHEND Perv ta 


Two pressure pumps with a capacity of 300 gallons per hour at 200 Ibs. per ; 


LENT 





PUMPS square inch of C.T.R. fuel were supplied for the Works Boiler Room 
through Combustions Ltd., in 1942. Plenty Pumps are available in all sizes (i. 
from 60 gallons to 750 TONS per hour, in fixed or variable capacity. . Pat 
This advertisement is No. 9 of a series 4 


Te Write for full details to 4 
depicting well-known buildings with Plenty 7 


Pumps on the heating installations. PLE NTY & SON LTD., Newbury, Berks. | ¥ Pins 


Telephone: NEWBURY 7. Telegrams : PLENTY, NEWBURY. ii 
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AN \% 4 ye PN pz Ae” ; f 
iby M/A " i; 
dc CONSISTENT HIGH QUALITY 1% 
WELDS AT LOW COST Phir. 
dc SINGLE OR ; 


MULTI-OPERATOR UNITS 






These robustly built sets are - 
designed for continuous use, er ' 
day in and day out. No ex- . 
ternal voltage regulators, the ror mi 
drooping voltage characteristic r ’ : 


vet automatically adjusting the arc 7 ~~ thy 
voltage to suit the electrode being used. Welding current is calibrated by simple dial, TM i mS j ' 


“a wre 






ros che plant is completely self-protecting in the event of a short circuit. Operating 
eniciency is exceptionally high. There are no rotating parts and no current is used 
except for the actual welding operation. 


=n \R-LONG A.C. arc welding plant is available in units for one to twelve, or even or 7 


a ae 
erators and full details will gladly be sent on request. - 


JOHN 


AND COMPANY LIMITED 


~, 








MARYVILLE AVENUE, GIFFNOCK, GLASGOW % Telephone: Giffnock 1101 (6 lines) % ’Grams: ‘STEOMACS,’ Giffnock, Glasgow 5 yf 








Mather & Platt series pumping units at Stourport 
“B” Power Station. Pumps seen in background 
each deliver 525,000 Ib./hr. at 230° F. and 848 Ib. 
sq. in. through heaters to sets seen in foreground. 
Each for $25,000 Ib./hr. at 430° F. and 1,985 Ib. sq. 
in. driven by Mather & Platt direct-on starting 
motors, 1,300 b-.h.p., 3,000/2,965 r.p.m., starting 
current 44 times full load. 


MATHER & PLATT LTD 


PARK WORKS, MANCHESTER, 10 
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In this application a Wiseman fan cooled worm reduction 
unit is used to transmit the output of the 25 h.p. motor to 
the winding gear of a Scottish automatic skip hoist. 


Despite the heavy loading and powerful braking, the unit 


runs coolly, quietly and with the promise of trouble free 
service for years to come. 


These gear units have many industrial 
applications. Ask our technical staff to 
co-operate with your own engineers. 


ALFRED WISEMAN AND CO. LTD- 


GLOVER STREET, BIRMINGHAM, ? 
London Office : CARLISLE HOUSE, 8 SOUTHAMPTON ROW, WC! 
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What's 
ours? 








If it’s a difficult non-ferrous casting— 
consult Birkett, Billington & Newton. 
Above is an example of what they can 
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INSULATION 
INVESTMENT 


es, begins with Newalls 





| LL OVER THE COUNTRY our contracting staffs, working from 
8 major depots in the main centres, are at work. A power 





> 


ys 
do. It is one of a pair of housings for station on the North East Coast... a cold store in Glasgow .. . ‘ 
aA ; e ; a chemical works in South Wales . . . an industrial boiler in- 
the driving shaft of an independently sprung ‘wheel. To withstand stalletion tai Ges Gidea these are typical coutracts. The 
severe shocks and stresses it was cast in high tensile manganese men on the job are employing first rate materials —Newalls P 
bronze and then precision-machined. insulation specialities, which are manufactured to cover all 
Birkett, Billington and Newton have the facilities and knowledge temperature ranges from minus 300°F up to over 2,000°F. But 
to solve your non-ferrous casting problems—however difficult. they bring more than such materials to the job. Newalls make 
a point of studying the factors affecting the application of their 
: CASTINGS FROM A FEW OUNCES TO 10 TONS... materials, so that performance of the insulation has already been 
— a pre-determined before the contract has been started. This, 
in phosphor-bronze, gun-metal, aluminium-bronze, manganese-bronze coupled with a background of thousands of completed contracts 
and light alloys. Precision-machined bushes and bearings. Specialists using all types of insulation adds up to an experience which 
in high-tensile aluminium bronze castings, centrifugal-cast wheel supplements and transcends designs and specifications. 
Alay] ~he . . . . e " ° ° 
blanks, and chill-cast rods and tubes. Good thermal insulation is an investment — that’s why so 
luction many organisations, large and small, turn to Newalls for tech- ‘ 
otor to nical advice and consultation. 
, 
) Where there’s a problem of HEAT INSULATION 
he unit - 
\ « . ' 
le free | there’s a job for 
r ‘ 
“M. SIRKETT, BILLINGTON & NEWTON LTD. 
LTD. HANLEY AND LONGPORT, STOKE-ON-TRENT 
im | Office: HANLEY Phone: Stoke-on-Trent 22184/5/6/7 NEWALLS INSULATION CO. LTD. Head Office: WASHINGTON, CO. DURHAM 
; W.C.l LONGPORT Phone: Stcke-on-Trent 87303 A member of the TURNER & NEWALL ORGANISATION 
Offices and Depots at LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE, 
—— ne itain’s Largest NON-FERROUS Foundries | BiRMINGHAM, BCLTAST, BRIST® * CARDIFF. Agents and Vendors in most markets abroad. t 
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research and development 


CONSTANT RESEARCH AND DEVELOPMENT 
ENSURE THAT THE DESIGN & CONSTRUCTION 
OF WORTHINGTON-SIMPSON PUMPS ARE 

IN KEEPING WITH THE DEMANDS OF TO-DAY 


‘EERINg 





For over a century the name of 
Worthington-Simpson has been asso- 
ciated with the design and manufacture of 
pumping equipment, and many principles 
of design, now considered conventional, 
were first introduced by them. This 
extensive background is further supple- 
mented by complete research, production 
and testing facilities which ensure that the 
highest standards of performance, struc- 
tural detail and manufacturing perfection 
are achieved and maintained. 


Illustrated here is a development of the 
well-known line of “* Monobloc”’ Centri- 
fugal Pumps. These units are now avail- 
able with totally enclosed, fan-cooled 
motors up to 20 h.p. All the space-saving 
features of the original patented “ Mono- 
bloc” construction are retained, but for 
installations where the atmosphere is laden 
with dirt, dust, moisture, etc., the totally 
enclosed motors ensure longer life with 
lower maintenance costs. 


WORTHINGTON -SIMPSON PU MP: 


Pa y — 
en t CS 


Ci DSS) 


When it’s a question of pumps the Engineer goes to WORTHINGTON-SIMPSON LTD., NEWARK, NOTTS 
rie 


CLIMA 


ELOCITY 
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Dependable, Economical and Surprisingly Quiet. 


AELLDAYS € ORIO!'S 


GREAT WESTERN WORKS, 2, QUEEN ANNE'S GATE, 
BIRMINGHAM, I1. For Lists apply Dept. FA. WESTMINSTER, LONDON, 5“ 


Groms: ‘““ALLDAYS"” "PHONE BIRMINGHAM "Phone: WHITEHALL 1923-+° 


‘Grams: “TYPHOON, PARL, LONDON” 


an 
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Empire Engineering hg 
Co. (Manchester) Lid. dca 


High Class Brassfinishers 
and General Engineers 


a 












rh 
Ky Life 


ati 





Makers of :— 


Mechanical Lubricators 
for 
Diesel Engines, Oil Engines, 
Steam Engines, Air Com- 
piessors, Conveyors, etc, 





Displacement __Lubricators 
for 
Steam Engines and Air Lines. 


Relief Valves t 


for 
Compressed Air Units and 
4 Pp § Receivers, Steam Lines, ete. eb en 
Steam Driers, Oil Separators, 
Hand Pumps. 
Empire Works, Clarendon Rd. 
, NOTTS SALFORD, 5, Lanes, 


Telegrams: Appliances, Phone, Manchester 
Telephone : PENdileton 2339 

















COX: DANKS 


LIMITED 


Our nearest branch will be pleased to advise you 


SCRAP COLLECTION AND PROCESSING INSTALLATIONS AT: 


‘ 
SHEFFIELD MANCHESTER - , , 
Scapa Werks, Wadsley Bridge, Sheffield 6 Frederick Road, Pendleton, Salford 6 al 
Tel.: Sheffield 44291 Tel.: Pendleton 2481 « 
BIRMINGHAM LONDON ae 
apa Works, Langley Green, Oldbury, Birmingham Scapa House, Park Royal Road, London, N.W.10 * 
Tel.: Broadwell 1611 Tel.: Elgar 58/1 ¢ 
Also at: Newcastle, Bedford, Cardiff, Coventry, etc. 





A METAL *(MOUSTRIES =7 GROUP COM PAN Y 


CDo9/B/1263 





CROSTHWAITE FURNACES and 

SCRIVEN MACHINE TOOLS LTD. 
York Street ironworks, Leeds 9 Tel.: 32411-2 
32, Vietoria Street. London. S.W.1 = Tel. Abbev 2944 











9 z. 
DAWSON, .& DOWNIE’S PUMPS 
HIGH EFFICHENCY TOTALLY ENCLOSED 
POWER PUMPS 
OIL REFINERY PUMPS DAWSON’S PATENT 
PIPE LINE PUMPS DIRECT ACTING 
BOILER FEED PUMPS 
EAM & POWER DRIVEN 2 


PUMPS FOR MARINE DUTIES 
AND LAND INSTALLATIONS 


CARGO OIL PUMPS : 
GENERAL SERVICE 
AND AIR PUMPS 
HYDRAULIC PUMPS 


Telegrams: PUMPS, CLYDEBANK 
CONDE ‘SERS, ETC, 


Telephone: 2271-2 CLYDEBANK 





DAWSON & DOWNIE LT™ - - ELGIN WORKS, CLYDEBANK hal 
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WEIGHBRIDGES AND 
WEIGHING MACHINES 


* 

NEW DESIGNS 
at 
COMPETITIVE 
PRICES 


* 

E. & A. ASHWORTH LTD 
Crown Engineering Works 
STAINCLIFFE ROAD 
DEWSBURY, YORKS. 
Telephone No. 2143-4 































HAMMERED OR HYDRAULIC 
PRESSED 


——— 


For over 50 years 


John Allan have been making Non-Ferrous Alloy Ingots 


IN IRON OR STEEL 


for British industry. Throughout this time our aim 


BLACK OR MACHINED has been to produce metals in ingot form of a quality, 
TO 20 TONS —ufkpprs consistency and metallurgical accuracy always a little 


in advance of accepted standards. 


When you specify John Allan Ingots you get metal with a 
GUNMETAL ; I : So ) ~ 











‘ BRASS background of tradition, of service, and, above all, of 
FORGEMASTERS LTD. PHOSPHOR - 
. Vatew w, | ‘ BRONZE metallurgical experience. 
ALUMINIUM 
LEAD 














JOHN ALLAN 





“BOSS WHITE” 


| ae John Allan & Co. (Glenpark) Ltd. 


SCREWED 

















PIPE JOINTS GLASGOW WORKS: GLENPARK RD., E.!i. Tel: BRIDGETON 3841 (Slines) Grams: “ALLMETALS, GLASGOW 
BIRMINGHAM WORKS: FREETH ST., OLOBURY. Tel: BROADWELL 1325 (5S lines) Grams: “ALLMETALS, OLDBURY" 
STOCKS AT LONDON : VICTORIA STATION HOUSE, 191, VICTORIA ST., S.W.1. Tel: VICTORIA 3385 (3 lines) Grams: “ALLOYS, SOWEST, LONDON” 


BRITISH STEAM 
SPECIALTIES LTD. 





A METAL INDUSTRIES GROUP COMPANY 
BEDFORD ST., LEICESTE | ja.13/C/P.2248 
Also at London, Liverpool, Whiston, Bristo! 
Glasgow, Manchester & Newcastle-on-Tyr 














thp.o500hp. 





A STEP FORWARD IN CLUTCH DESIGN 
*% The most Universal Clutch for every type of 
friction drive 
% The most extensively used. 
*% 30 Years of intensive specification. 
% The most successful in both performance and 
* 


SPURS + SPIRALS - BEVELS 
RACKS - WORMWHEELS & WOW 
CHAINWHEELS - SILENT PINO® 


durability 
Mechanical, Pneumatic and Hydraulic types. 


TAYLOR INDUSTRIAL CLUTCHES 


TROWS UPPER WORKS 
CASTLETON + LANCS 
Phone: 87838 CASTLETCN ROCHDALE 


SUPPLIED COMPLETE OR CUTTING OW 





= 7 id 
& SON GRAMS Sone ea Lee es aera ni 


SONES 
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WANTED 


Herbert No. 4 Capstan Lathes, 
later than Inspection No. ET 
5800 for reconditioning. Your 
own machines rebuilt to Grade I 
standard and guaranteed. 


Attractive prices and deliveries. 


Communicate with 


ALFRED HERBERT LTD 


FACTORED DIVISION 
Red Lane Works, COVENTRY 
Phone: 8922! 

















SUPERHEATERS 


FOR LOCOMOTIVE, MARINE 
AND POWER PLANT BOILERS 














journeys end 


Shipbreaking is a highly skilled, technical job which recovers for | 2 MOEN - 8 
re-use every part of a ship which has reached the end of its = - 
useful life. Steel and non-ferrous metals, re-usable furnishings, | 
fittings and machinery, timber and woodwork — these are all R A N [) A L R A 4 
How infinitely fitting that journey’s end for a once proud ship T R A Y 
should provide scrap material to make new steel— perhaps for the a je 1 
building of other ships in days to come. 
ee. ~ . A 
F Saves Space 
SHIPBREAKING INDUSTRIES LTD 
FASLANE PORT SHANDON DUNBARTONSHIRE 


salvaged by the shipbreaker and returned to industry and the 
le STORAGE | 
TELEPHONE GARELOCHHEAD 35! 





sLASGOW 
OLDBURY” 
T, LONDON” 


home for re-use in some form or another. 
= wal 
Gb ; 


| 
1h 


Full details on request 


RANDALRAK LTD. 


The Steel Storage Experts. 


SS 
Ja.13/C/P.2248 





A METAL INDUSTRIES GROUP COMPANY 





s1.3/B/P1738 106 Victoria St., London, S.W.1. 
Telephone: ViCtoria 3485. ; 






































; » . 
FLAMEPROOF Etectro MEciaNicaL ra 
a 
4 — Rs 
BRAKES ao 
ee . we 
| BEVELS gio gnc 
HEELS ? wort A, =A or 
SILENT PINION 
— ALL MATERIAL : ' 
rma — ‘woe 
OR CU 
" 7 FEET aiom 
ELLISTON, EVANS 
& JACKSON, LTD. : 
ar " ; J | r LON DON a | Machine Gastings made to customers’ Patterns. Low Prices for Planing, Boring, Turning, Screwcutting 
; AND vend your enquiries to :— ‘ 
BRIDGWATER GREENWOOD’S STANDARD GEAR CUTTING CO. LTD. ’ 
New Bond Street, Halifax. Telephone: Halifax 5217/8. Telegrams: “ Gears ‘ : 
~*~ 
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DYSON 
TRAILERS 


THE BEST OF HAUL 
INVESTMENTS 


R.A. DYSON & CO., LTD. 
LIVERPOOL 




















HOPPERS 
CYCLONES 
BEDPLATES 
ANGLE & FLAT BAR RINGS 


THAMES R® BARKING, ESSEX 


TELEPHONE: RIPpleway 3011-2 

























LAWSON & CO. LTD. 


BIRSTALL 

Telephone Batley 598 -599 - Telegrams “Pulleys” Birstall Leeds 
* DOUGLAS, LAWSON PULLEYS % STANCHION’ PULLEYS 

® DESTRON SPLIT PULLEYS ® STEEL ROAD WHEELS 
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efficient 
3, fuseboard 
oh planning 







A detachable cover which can be removed in 
one movement, and a simple locking mech- 
anism, are two of the features of these G.E.C. 
fuseboards. Ample wiring space is provided 
and there are no unsightly external projections. 
In four different sizes, for circuits up to 500 
volts A.C. and D.C. For semi-enclosed (re- 
wireable) fuses or cartridge fuse links (H.R.C.) 
type. Switchgear bulletin X2732 will give 
full details, why not send for your copy ? 


20, 30, 60, & 100 AMP. 


FUSEBOARDS 


IN PRESSED STEEL GASES 








THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 





JAMES WILEY & SONS LID 


BOLTS & NUTS 
OF QUALITY 


BRIGHT NUTS 


LEEDS ENGLAND 


» DARLASTON S. STAFFS. 





ENGINE 
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FAVORIT FILTER PROCESS 


A new high efficiency fabric 
filter with a unique control 
mechanism (British Patent 
applied for) designed to 
provide high recovery 
efficiency with constant 


draught. 


Write for particulars 


FOR THE RECOVERY OF 


USTS & FUMES 


FROM INDUSTRIAL PROCESSES 





207 


THE POWER-GAS CORPORATION LIMITED 
IN COLLABORATION WITH 
FAVORIT FILTERTECHNIK Dr Jordan & Vierig, Germany 


STOCKTON-ON-TEES AND LONDON 
AUSTRALIA CANADA FRANCE INDIA SOUTH AFRICA 
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Maintain Atmospheric Purity with 




















Cannon Street. 
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NOW ! 
BY ANY PROCESS! 


| 
| 





H 


SHARPER 


white or blueprints 


Sy ~VENWVS PENCIL CO: LTD: 






ie 
Strong... 


Venus Pencil leads are pressure- 
proofed* for maximum strength 


SMOOTH... 


made by a special colloidal process* 
which removes all impurities 


ACCURAINE ... 


exactly graded in 17 different 
Gut degrees of hardness 


*Excliusive Venus Patents 








aNGhano - VE U 


Durable non-crumbling 
points; strong and smooth in 
action give lines uniform in 
weight and tone. Opaque lines 
for sharp, clear reproduction. 


No smudges. No ‘ghosts "’ 


from erasure. There's the THE 
PENCIL 

right degree for your favourite WITH THE 
CRACKLE 

paper. The result: sharper FINISH 


prints — by any process ! 


DRAWING 
PENCILS 





Use also Venus 
Soft Pencil Eraser 


VENUS PENCIL CO. LIMITED 


LOWER CLAPTON ROAD, LONDON, E.5 

















BURNS ANYTHING COMBUSTig;: 


These highly efficient siow-combustion stoves will 
be in greater demand than ever this winter, 


MADE IN 2 SIZES| No. | No.2 
Diameter ... ... | 22 in. 18 in. 


Height ... ... 6 ft. S ft. 4in, 













Heating Capacity , 25,000 cu. ft. 18,000 cu. fe, 





i2hrs. Fuel... 75 Ib. 56 Ib. 





Price iii, tila £33 Os. Od. £28 6s. é¢, 
Nett Carriage extra. 







































GREAT BRIDGE, NEWPORT, 
JOHN CASHMORE LTD, | TIPTON, sTAFFs. MON. 
Tel.: Tipton 2181 (5 lines) Tel.: Newport 46941 (6 lines) 








SM/JC 2020 


The master of the ocean-going liner has a very 
real sense of responsibility when steaming 
full ahead’ and there is a similar realistic 

appreciation of trust in the making of a YCOL 
sand casting. Your reliance on YCOL 
will be ‘well-founded.’ 


every care is taken through every phase o 
manufacture, in a modern foundry planned 
for the production of quality castings 


. in gunmetal, phosphor bronze, manganese 
bronze, aluminium bronze and aluminium 
alloy—with a reputation for purity, uniformity 
and durability 


illustrated is a pump hody casting 





reliance on yc ol always well founded 


. 1 
WHYTE & COLLINS LTD - KELVIN WORKS - FENTON - S! )KE-ON-TREN 
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LARGE 


small 


For long service and reliability 
use Parallel Slide Stop Valves. 
These valves are constructed to 
withstand the most severe con- | 
ditions and are for use on Steam, 
Water and Oil installations, where 
unrestricted flow and comparative 
ease of operation are required. 


ENGINE! 


.* 











| id 
it’s a 
| Ld 
_ Safe choice 
CSIR RS, Nicnas  Sereenane . 
snus ouc ee Aetna nem | CQ Specify 













penennpvevereeel 


pppepmeneeperrer: 











Rubery Owen ~ | x) se x¢ 
fastenings 


all commercial 
j LB finishes. Threads 
: and dimensions to 
British, American 
and Unified 
Specifications. 











Swift 12V6 Lathe with hydraulic copy motion for 
turning fly wheels. 


All types of Lathes with or 
without hydraulic copy 
motion, up to 40 inch 
centres and 60 feet long. 





Write for full lists. 


RUBERY, OWEN & CO. LTD. 
P.O. BOX No. 10 
DARLASTON, WEDNESBURY, STAFFS. 


MEMBER OF THE OWEN ORGANISATION. Telephone : James Bridge 3131 
-ON-TREH Phone: Halifax 3792 Grams: Swiftly, Halifam. London Office: KENT HOUSE, MARKET PLACE, OXFORD CIRCUS, 
LONDON, W.!I. Telephone: MUSeum 8901 
‘ ~” 
~ 





x 


0 





























= GEVLON 





























eee 








14 AND 3 TONS AT 38 FEET AND 24 FEET RADII 


wisi re 1820 



































LIMITED 


























STOTHERT € PITT LTD 


ER GENMREERSGT©¢ BATH © CEEGCLA HR ®D 
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JOHN FRASER & 


FERRY STREET, MILLWALL, LONDON 


ENGIN{| 





SON a iN 


Makers of 


PRESSURE 
VESSELS 
IMPREGNATORS and 
VULCANIZERS 


Telephone: EAST 1185 








Telegrams: PRESVESALS, PHONE LONDON 






ERING 
a, 








provides very quick decarbonising, de- 
as greasing and paint stripping from ferrous 





aor . 
. a“ 7 A 
metals and is used by the largest Motor : 3 + 
Car Manufacturers in the cleansing and =W / = . 
reconditioning of engines. = 4 a 
z= \ —- 
BW sci removes carbons, grease, paint - , 4 
and dirt deposits from both ferrous and : = 
non-ferrous metals. = z 
my We shal! be pleased 54 \hee g SS 3 
| to give you further % ‘ 
information or i 7) 
0 OSs errange a demon- AN ~“ 
stration. 


INDUSTRIAL COLLOIDS 


ieee: ALT. 2328/9 








Ne SINDEST 
STEEL SHEETS \ 








SMITH &€ M-LEAN - LTD 
879 WEST GEORGE ST-GLASGOW - ©’? 
‘PHONE CENfrol O442-‘GRAMS “CIVILITY” GLASGOW 











LIMITED 
VIADUCT WORKS, ALTRINCHAM, CHES. 
























or 





NDON 


i i ~~ 
iy > 
pat BM NW Nice 


= 


TT 
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WHITE AERIAL ROPEWAYS - PORTABLE CONVEYORS 
RAILWAY EQUIPMENT, ALL KINDS 








WAGON 
WiTH TRAMWAY 
AUTOMATIC HAULAGE 
— PLANTS 
FOR 
WIRE ROPE 
HAULAGE 


Ropeway carrying 150 tons per hour of pit dirt. 


R. WHITE & SONS (Engineers) Ltd., 
WIDNES LANCS. 








COMPRESSORS 


for 


HIGH PRESSURES 


and 


SPECIAL GASES 





SEAGERS Lo. 


DARTFORD. 











BIBBY COUPLINGS 








THE WELLMAN BIBBY CO. LTD. 


PARNELL HOUSE, WILTON ROAD, LONDON, S.W.| 








Telegrams : COUPLINGS, SOWEST, LONDON Telephone : ABBey 1194 


—__— 
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- Dolid Foposition 


OSBORN  Butt-Welded Tools, 
Blanks and Toolholder Bits repre- 
sent a solid background for any 
Machine Shop.  Solidend tools 
consist of a full section of High 
Speed Steel Butt-Welded onto 
a High Tensile Steel Shank, 
forming the equivalent of a Solid 
Tool at a fraction of the cost. 














Their proved high resistance to 
wear, even when machining 
“ difficult” materials, makes them 
a solid and economic proposition. 


SOLIDEND TOOLS 
WELDED BLANKS 


TOOLHOLDER BITS 


IN 'SOBV CUTTING ALLOY 
~ ano MUSHET Branos 
HIGH-SPEED STEEL. 


LIMITED 
QQ, Shoe sre won, suere 





DOUBLE. 
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COCKBURNS LTD - CARDONALD - GLASGOW, S.W.2. 


The Cockburn Drain Regulator provides a means of controlling 
at a predetermined level the liquid in the base, on a heat 
exchange or process vessel. It performs this function with 
complete disregard for surging in the vessel due to load 
fluctuations, and the design pays special regard to smoothness 
of action and complete freedom from hunting, this being 
effected by the elimination of internal unbalanced loading 
on the Regulating mechanism. 
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COCKBURN’S. 
DRAIN 
REGULATOR 








| for the j 


PETROLEUM INDUSTRY 


150 to 100,000 g.p.h.; temperatures up to 600° F. 
DRUM Pumps meet the requirements of the petro.eum 
industry in a unique way, and are suitable for liquids 
from the most volatile to the most viscous, over a wide 
range of temperatures. Cargo, bunkering, transfer, 
foad tanker, refuelling pumps, etc. 


Motor driven Oil Transfer Pump; 50 tons/hr. 


DRUM 2. 3 Le 
p ““s10* i 

















THE DRUM ENGINEERING COMPANY LIMITED. 
HUMBOLDT STREET, BRADFORD Telephone: Bradford 22358 


London Office: 
38, Victoria Street, Westminster, S.W.1. Telephone: ABBey 3961 
Branch Offices in Glasgow, Newcastle, Manchester and Birmingham. 


Dw 





a oe 










You can depend on 


GANDY 


Brake & Clutch 
Linings 


PHONE YOUR LOCAL BRANCH FOR PARTICULARS 
OR WRITE DIRECT TO HEAD OFFICE. 


GANDY LTD., WALLASEY, CHESHIRE 
WALLASEY 9574 (4 lines) GRAMS: “GANDY” BIRKENHEAD. 





















Branches at: 

LONDON: 53-55, Curtain Road, Shoreditch, E.C.2; 
Bishopsgate 2322. MANCHESTER: 19-23, York Street, 
off Charlies Street; Ardwick 4601. BIRMINGHAM: 
141, Moor Street; Midland 5613. GLASGOW: i4I, 
Howard Street, C.1; Central 7790. LEEDS: 9. Somers 
Street; Leeds 22268. BELFAST: 48, Upper Church 
Lane; Belfast 21660. CARDIFF: Mr. G. H. Matthews, 
70, Bryngwyn, NEWPORT, MON. Newport 64678. 
NEWCASTLE: Mr. K. Murdoch Smith, 110, St. George's 
Terrace, Jesmond, Newcastie-on-Tyne; Newcastle 81-1232. 
DUBLIN: 182, Pearse Street, Dublin; Dublin 73745 
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ING 


ENGINE! 


The increasing use of Thornycroft 
Liquid Fuel Burning Equipment 
both for Marine and Industrial 
installations 


indicates apprecia- 


tion of its special features— 
safety and simplicity in operation 
and a high standard of work- 


manship. 





For full particulars, write for a copy of publication SEB.89A in 


which will be found a questionnaire for completion and return to us. 





High pressure oil fuel installation in the tug “* Horus” built by us for the Suez 


Canal Company. 
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LIQUID FUEL BURNING 
EQUIPMENT 


FOR MARINE AND 
INDUSTRIAL PURPOSES 





Part of the installation at Winchester Hospital. 











safeguarded ! 


VITAL point 














THE VITAL POINT in any 
Power pliant is where the 
shaft of the driving unit links 
up with the shaft of the unit 
driven. Vibration, shocks 
and stresses resulting from 
Misalignment at this point 
are reflected in loss of power 
and, eventually, by serious 
breakdowns 

You can safeguard your plant 
by fitting Steei- Shaw flexible 


v@ 











unit will result in rapid deterioration of plant. 




















Unless checked, accumulative shocks and stresses possed from unit te | 


| 
| 
| 
} 
| 
| 
| 


| 














Couplings between units. ( )) 
Steel-Shaw couplings counter a i 
misalignme ‘t, absorb vibra. ~ 
tion, and assure cheaper — (TR. a 
Puaning and better perform- k “ee | i if 
ances. =, | | mia i mh 
\ \u WWASAY \ 
.  \\ iN +8 - 
L MGV WS Steel-Shaw i Coupling _ cbeorbs 
T} T: EER - Eng By By and smooths on 
| Sekt of load and power 
ITEEL- LEAN — 
ae now : ; i 
4 3 Flexible Coupling 
STEELE « ‘VLISHAW LTD., Dept. 17, COOPER ST, HANLEY, STOKE- ON-TRENT. 


SCL3250 


~” 
U 
SO 
_ 
~< 


i 


1 


INP OM OF 


NON-CLOGGING 
INVOLUTE TYPE 


ae foe 
ow, 





1” to 3” Dia. Inlet. 


Capacities 2} to 12,000 G.P.H* 


PiLALLALaL 


For Water Cooling, Gas Washing, 
Dust Laying and other purposes. 


LEDWARD & BECKETT 


DEPT. E 


PARLIAMENT MANSIONS - ABBEY ORCHARD ST. 
PHONE: ABBEY 5029 LONDON, S.W.! 








ul 





84 [SUPPLEMENT] January 13, 1956 ENGINE& ERIN¢ 


WARDS’ FACTORY PLANNING & INSTALLATION DEPARTMENT 


SUCCESSFULLY COMPLETE ANOTHER DIFFICULT TASK 








— \ 
An EFFICIENCY of 79°81% has recently been 
shown on a FRASER WATER 

TUBE BOILER supplied to the 
British Admiralty. 

The Fraser Boiler 
can raise up 

to 10,000 Ibs. 











Characteristic 
Advantages: 
HIGH THERMAL EFFICIENCY 
USE OF ANY PREDETERMINED FUBPL 
LOWER MAINTENANCE COST 
LESS FLOOR SPACE NEEDED 
GREAT FLEXIBILITY OF OUTPUT 


FRASER 


WATER-TUBE 


BOILERS 


Illustrated Catalogue free on request. 


FRASER & FRASER LTD 


eeOomiety BY BOW LONDON €3 
















Perforated Metals 


FOR ALL INDUSTRIAL PURPOSES. 


HAYLE TELE RAMS 
PeRPoR 
CORNWALL on 








INSTA LILATION of 
SBoOoo0o0oo TON PHRKRESS 


‘to difficult type of 


Installation has become routine 
to Wards’ Factory}Planning and 
Installation Department. Often 
such work has to be carried out to 
a carefully planned timetable to 
avoid the disturbing of other 
plant in production. This 
department has not only the men 
and equipment to move heavy 
machinery quickly and efficiently 
but it can when necessary 

call on the large resources of 

the Ward group of companies. 
Whether you want to move a single 
machine or a complete factory 


remember, Wards can do it! 


ANOTHER 
rw vw 


AcTiviTyY 





ALBION WORKS °* SHEFFIELD ° 


and Brettenham House, Lancaster Place, Strand, W.C.2. 


for-R eplacements 


longer 


, Ee 





\ 


bod 


| FRANK WIGGLESWORTH & CO. LTD 


| SHIPLEY ‘ 
| 


YORKS 


Thos. WW. Ward Ltd 
FACTORY PLANNING & INSTALLATION DEPARTMENT 


Phone: 26311 (22 lines) Grams: Forward, Sheffield 


Phone: TEM 1515 
Fe 4 


ASK FOR 
PRICES 
MENTE ETE 


| WIGGLES WORTHS 


the originators and 
largest makers of 
V-belt drives in 

















RING January 13, 1956 


ENGIN! 


PING BR a 


ey 


Scntinef Superheated Steam Geared Locomotives 


OPERATE ON HEAVY FUEL OIL™ 
GEAR DRIVE FOR SMOOTH TRACTION 
LOW CAPITAL COST AND LOWEST; 
ALL-IN COSTS 

ONE-MAN OPERATED 

SIMPLE MAINTENANCE 


_— 








| (8 ae Made by 
{LoL O| 
{ ea we 
Pee 








Instrument Division, 


ARTER & CO. LTD., BOLTON 13, ENGLAND 


B. F.c 


BOLTON 4344 (3 lines) 
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CONTRACTORS 


TO APPLEBY 
A y 
ai 


FRODINGHAM 


STEEL C° 
TATTERSALL 


CONSETT 
Refractory Contractors 


IRON Co LT 
137, Southfield Rd., MIDDLESBROUGH 





DORMAN 
LONG & COL™® 


SOUTH 
DURHAM 
STEEL & IRON 
co Lt 























for 
ABRASIVE 
ASPHALTS, 


TRITON 


. 
PATENT BITUMENS 


| 
B PUMPS ei 


BARCLAY KELLETT & co.,-LTD 
BRADFORD, YORK 











HYDRAULIC 
MACHINERY 


THE LEEDS ENGINEERING 
& HYDRAULIC CO. LTD 


- yf 
reco( / )trat 
| EGD LL) ADE MARK RODLEY LEEDS 

















kkkkkz* SIX STAR 





* 


Economical Smokeless Traction For Every 
Industrial Service 
POWER : 100 h.p. to 400 h.p. 


TRACTIVE EFFORTS : 
SPEEDS : 7°5 m.p.h. to 30 m.p.h. 


(According to Power, Weight and Effort Characteristics) 


15,000 Ib. to 52,000 Ib. 








SENTINEL (SHREWSBURY) LIMITED 


SHREWSBURY, ENGLAND 
Distributed throughout Great Britain and Eire by 


THOMAS HILL (ROTHERHAM) LTD Effingham Chambers Effingham St. Rotherham 


Sentinel (Shrewsbury) Ltd., is a Metal Industries Group Company 


INDUSTRIAL 
COUNTING 


INSTRUMENTS 
AND 
MEASURING 


MACHINES 
a 


8813/c/1470 





| GORDON & GOTCH LTD. SELLOTAPE DIVISION 
39-40 FARRINGDON ST, LONDON, E.C. 4 






This hose clip will stand 
anything - need you 7 


The Cheney Connect is specified on British Aircraft — where no chances 
dare be taken. The same component, identical in specification, is available 
to you. It costs no more than old-fashioned hose clips, is easiest to fit and 
adjust, rust-proofed, grease packed, and stays put indefinitely. Why fit 
a hose clip that may let you down? 








Make sure it never will! 











Telegrams : Braiders, Bolton 
















Trade Enquiries to: 
FENTER LTD., 184°-ASTON ROAD. BIRMINGHAM. 4 








86 


Specialists in 


Rust Preventive fF rod a. 


Oils & Coatings de 


based on Lanolin 


Metal Sections 


oh. ReesrTry 
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Organic Finishes Division 3 

London ES 

New York Be 

Milan EB 

Manchester : 

Bradford BS 

Croda House, Snaith, Goole, Yorks. Tel : Snaith 277 2 
4 

. & 














Metal Sections Limited offer the production of light 


gauge metal sections—in steel, aluminium alloy, brass, 

















METAL SECTIONS LTD otogury Birminenan @ 


copper, etc. —NOTCHED, PUNCHED, COLD FORMED 


sat ali aa aig ie RINT Spe er Ee NA ee cee ee he 
SIR GEE NCA RS Ric ctare on LAS eae asi eer 


and cut to length in one continuous operation, with unl- 


Bae oe 


formity of gauge throughout. 
Sections also manipulated and fabricated into complete 


assemblies for all industries. 


Write for full details 
Member of the Cold Rolled Sections Association. 





















RING ENGINEERING January 13, 1956  [SuPPLEMENT] 


HEAVY DUTY 


LATHES 


OF ALL TYPES 









From 16’ to 100’ Height of Centres 
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404” centres Roll Lathe 


With electrically-driven con- 
tinuous-type feeds, coning 
motion, broad angular slide- 
ways and 150 h.p., v.s. main 
driving motor. 






















Also 


BORING MILLS. 
PLANERS. 
GEAR HOBBERS. 
WHEEL LATHES. it | 
AXLE PLANT. ele. 
ROLL GRINDERS. , ; 
HORIZONTAL 
BORERS. 
erC.. EVC. 





CRAVEN BROTHERS (MANCHESTER) LTD 
VAUXHALL WORKS - REDDISH - STOCKPORT- ENG. 















Oo 





of water, petrol and oils 
is assured by fitting 


ZANTIGIKY? 




























r Some of the features: N.Z. DUAL FILTERS 
of light ra ‘ 
in ge Continuous flow of filtered liquid 
RMED 7 Filter Cages can be used singly or in parallel 
ith uni- Special Vaive permits cleaning without interrupting flow 
May be instalied vertically or horizontally 
>mplete 


We are always happy to demonstrate these filters or to advise on their 
application. 


ZWICKY LTD. 
Trading Estate, 
Slough, Bucks. 


Telephone: SLOUGH 24481 /2/3 



































Classified Advertisements continued from Page 7 


ASSISTANT CIVIL ENGINEER required by 
Westminster consultants, Good theory and exten- 
sive practical experience of soil mechanics necessary 
Application as applied to roads, airports and earth 
dams advantageous. Age range approximately 
25-32. Mobility for possible occasional short trips 
abroad helpful. Remuneration will be 
on basis of experience BOX J 917, 
ENGINRERING 


considered 
Offices of 


THE AERODYNAMICS DEPARTMENT OF 
ARMSTRONG SIDDELEY MOTORS has vacancies 
for both 
SENIOR AND JUNIOR DEVELOPMENT 
ENGINEERS for work on axial flow compressors, 
turbines and general airflow A Degree in Mech 
anical Engineering and previous experience in this 
type of work an advantage but not essential. Initial 
salaries range from £650 to £1050 per annum, 
dependant on age, experience and qualifications 
but superscale rates would apply to senior experienced 
men Excellent prospects and good pension fund. 
Applicants should give full details quoting Reference 


Airflow 2, to TECHNICAL PERSONNEL MAN- 
AGER ARMSTRONG SIDDELEY MOTORS, 
COVENTRY G 625 


GRADUATE ENGINEER, AGE 26-30, required 
for training for executive position in the design and 
contracts side of rapidly expanding specialist engi- 
neers in West London area. The work presents a 
wide range of interesting problems in mechanical, 
electrical, chemical and civil engineering. Good 
academic qualifications are required, with an honours 
engineering degree and some practical experience in 
general engineering or post-graduate werk. Start- 
ing salary £900 upwards according to experience 
BOX J 943, Offices of ENGINEERING 


A DESIGNER OF EXCEPTIONAL ABILITY. 


is required by a well-known Company for the design 
of jigs and equipment for mechanised production. 


A very substantial salary will be paid to a qualified | 


engineer of wide experience and outstanding crigin- 
ality capable of developing a new range of standard 
equipment as well as machines for special purposes. 

A knowledge of welding and structural design 
would be an advantage 

Prospects are excellent and the position is pension- 
able and asistance with housing will be given if 
required 

Apply giving full details including age, previous 


experience and salaries earned to BOX J 940, Offices | 


of ENGINEERING 


BRITISH CELLOPHANE LIMITED, BRIDGWATER, SOMERSET, 


seeks 


SENIOR AND JUNIOR DRAUGHTSMEN., for 


both PERMANENT AND 


TEMPORARY appointments, for work on machine design and chemical plant layout. 


Applicants should possess at least O.N_C 


THE TEMPORARY 


appointments are 


and have had three years’ shop experience 
Five-day week, Pensions Fund scheme for permanent appointments. Ref. No 


F44. Kg 


for a period of approximately two years’ 


duration, subject to three months’ notice and include generous subsistence allowances. 


and periodic home return rail fares 


ESTIMATOR (PERMANENT). 


Applicants 
apprenticeship and have technical education up to O.N-¢ 


should have served an 


engineering 
standard 


The work involved 


will be on the prep ration of material and labour specifications in connection with engineer- 


ing work, electrical estimating experience an advantage Ref 


E 23,30 (PERMANENT). 


ASSISTANT ENGINEER, A 


No. E46. Eg. 
Applicants should have 


an honours degree in mechanical engineering and have had some practical works experi- 


ence 
and other plant. Ref. No. E45.E¢ 


4 


ASSISTANT ENGINEER, AGE 2550 (PERMANENT) 


a university degree and have works experience, or be an A.M.I.Mech.E 


The duties will be on development, improvement and maintenance of chemical 


Applicants should have 
The duties will 


be on development, improvement and maintenance of plastic films extrusion plant and 


ancillary equipment. Ref. No. R43. Eg 
Write to the PERSONNEL OFFICER 
and quote Ref. Nos. as indicated 


ASSISTANT PROJECT ENGINEER required 
primarily for project estimating and cost checking 
for varied type of engineering, including pressure 
vessels, pipework and air conditioning. H.N.C. or 
equivalent essential. This job offers good prospects, 
in the first instance, of design responsibility, in an 
expanding division, to a man not afraid of hard 
work Apply to PERSONNEL OFFICER, DRYER 
DIVISION, BIRLEC LIMITED, TYBURN ROAD, 
BIRMINGHAM, 24 J 927 


GENERAL MANAGER required for company 
manufacturing steel products Age over 35 years 
Must have sound practical training and full qualifica- 
tions, administrative experience essential. Pension- 
able appointment Only first class men need apply. 

Write giving details of career and present salary 


to BOX J 926, Offices of ENGINEERING 


SUPERINTENDING ENGINEER required by 
International Group for an Oil Retinery in MIDDLE 
EAST Age 25/35 vears Applicants should have 
Higher National Certificate in Mechanical Engineer- 


| economical 


stating full particulars and salary required, 
S912 


PETER BROTHERHOOD, 

require 
DRAUGHTSMEN (SENIOR AND JUNIOR) 
preferably with experience in design of compressors, 
turbines and steam engines. Permanent positions 
five-day week, staff pension scheme Write, giving 
full details age, experience and salary required 


Z 426 


LTD., Peterborough 


| 
A WORKS MANAGER with a sound engineering 


training and experience in up-to-date methods of 
production and control is required at the North- 
Kast Coast Factory of a well-known Company 

The successful applicant will be a man of strong 
personality and exceptional qualities who can ensure 
production in a medium size factory 
embracing machining, light and heavy assembly and 
electrical work 
A starting salary of not less than £1500 is envisaged 
and prospects are excellent. There is a Pension 
Fund in operation and assistance will be given with 
housing if required 

Write giving full details including age, previous 
experience and salaries earned to BOX J 941, 
Offices of ENGINERRING 


ing or equivelant qualification and should have 
served apprenticeship as fitter or turner er had 
equivalent practical training. Should have had 
goed experience of operation and maintenance of | 
diesel and gas engines, pumps, pipelines, storage 
tanks, etc Experience of oil field work desirable 
and good general knowledge of other 


engireering 
and electrical, an advantage. 
I'wo year tour in first instance and substantial salary, 
payable also while on leave 


branches, eg., civil 


Married accommoda- 


tion and free family passages available.— Write, 
giving brief details of age, experience, et for 
application form to BOX E 538, c/o 191, GRESHAM 
HOUSE, E.C.2. J 925 


ESTIMATING/PLANNING 
ENGINEER. 


An Estimating/Planning Engineer is required for 
interesting work on electro-mechanical instruments 
in the Instrument division rhe work includes the 
assessment of machining, assembly and tool times in 
conjunction with the laying out of process schedules 


Pension Scheme, et« Apply: LOUIS NEWMARK 
LTD, PREFECT WORKS PURLEY WAY, 
CROYDON, SURREY J 932 


BRITISH PETROLEUM COMPANY, LIMITED 
requires a 

TECHNICAL ASSISTANT with an Honours 
Degree in Engineering, Chemical Engineering or 
Petroleum Chemistry and preferably with practical 
experience in automobile/diese! or combustion 
engineering fields. The appointment is of a planning 
nature connected with quality of petroleum fuels 
genera'ly and a Degree is not absolutely essential 
provided other qualifications are acceptable. Non- 
contributory Pension Scheme Luncheon Club 

Write, giving full details of qualifications and pre- 


vious experience quoting H.3606 to BOX 8491, 
co 191, GRESHAM HOUSE, E.C.2 J 937 
APPRENTICE TRAINING SCHOOL. Aasist- 


ant required for Chief Training Officer, capable of 
taking complete charge after a short period, of 
apprentice training in new Company school covering 
drawing office, machine shop and other work. This 
will be a responsible position, with commensurate | 
remuneration for a first class man with suitable 
similar experience or academic background.— Apply | 
in writing with full details to PERSONNEL 
OFFICER, BIRLEC LIMITED, TYBURN ROAD, 
BIRMINGHAM, 24 J 938 


A well-known Industrial Organisation with 

world-wide interests wishes to recruit 
A YOUNG QUALIFIED MECHANI- 
CAL ENGINEER, AGE 23/30, for appoint- 
ment as an Assistant Engineer within their 
Production Division. The successful appli- 
cant will become a member of a management 
team and should be capable of accepting a 
high degree of responsibility within 
3-4 years. This is an attractive oppor- 
tunity forthe right man. The Organisation 
is expanding and its product is an interesting 
one.— Reply, stating full particulars of age, 
qualifications and experience, to BOX J 793, 
Offices of ENGINEERING 


PROCESS ENGINEER required by International | 


Group for an Oil Refinery in MIDDLE EAST. Age 
26/35 years. Applicants should have good B.Sc 
degree in Chemical or Petroleum Refinery Engineer- 
ing and five years’ experience in refinery process 
engineering work. Two year tour in first instance 
and substantial salary, payable also while on leave. 
Married accommodation and free family passages 
available. —Write, giving brief details of age, experi- 
ence, ete., for application form to BOX T.E. 536, 
c/o 191, GRESHAM HOUSE, E.C.2. J 942 


DOWTY EQUIPMENT LIMITED require 
HYDRAULIC PUMP DESIGNER. Should 
have aircraft experience and preferably University 
Degree. A.F.R.Ae.S. qualifications an advantage. 
Executive status for successful applicant.—Write 
to the PERSONNEL MANAGER, ARLE COURT, 
CHELTENHAM SPA, GLOS., J 672 


|, DRAUGHTSMEN required, preferably with som 


experience in design of any of the following: Machine 
Tools, Jigs and Fixtures, Press Tools or Dies and 
Moulds. Good conditions of employment. Starting 
salary according to qualifications, advancement on 
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QUANTITY SURVEYOR required by Con- 
sulting Engineers in Birmingham. Staff pension 
scheme. Please reply in confidence giving quali- 
fications, previous experience, age, etc., to BOX 
No. 295, GLOVERS ADVERTISING LIMITED, 
851, OXFORD STREET, LONDON, W.1. G 595 


West End London Consulting Engineers require now 
SEVERAL SENIOR AND JUNIOR ENGI- 
NEER DRAUGHTSMEN to prepare designs, 
contract drawings, specifications, etc., for heating, 
ventilating, boiler plant and allied mechanical 
services. Interesting work for factories, office 
blocks, hospitals, colleges, schools, etc. Oppor- 
tunity for experienced men with initiative. Five-day 
week. One week's spring holiday in addition to 
usual summer two weeks. Bonus and optional 
superannuation scheme.—Write stating age, experi- 
ence, qualifications and salary required. BOX 
G 53, Offices of ENGINEERING. 


A GRADUATE WITH AN ENGINEERING 
(MECHANICAL OR CHEMICAL) OR 
METALLURGICAL TRAINING is required as 
Assistant to the Manager of the KANIGEN division 
of Albright & Wilsun, Ltd. Experience of corrosion 


| desirable. The post is in 
Sales and Administration i ; 
of the Company. Age 25-30. Non-contributory 
pension scheme. Commencing salary according to 
age, qualifications and experience.—Apply to the 
STAFF OFFICER, REF. NO. 270, ALBRIGHT AND 
| WILSON, LTD. P.O. BOX 3, OLDBURY, 
BIRMINGHAM. J 730 


London and concerns 








DESIGNER DRAUGHTSMAN required imme- 
diately by BELL PUNCH CO. LTD., UXBRIDGE, 


and wear problems in a wide field of engineering is | 


an expanding division | 


| MERZ AND MCLELLAN have 

j Esher Office for 
MECHANICAL ENG: 

| DRAUGHTSMEN. Applicants 

jenced in plant layout work pre: 
essentially, in connection with stex 

| Salaries will be fully appropria 

| experience starting at about £«- 


‘NCES ip they 


NEE 
uld A NG 
rably, but bot 
DOWEF Stations 
‘applicants 


aaa : - per annum 
25 years. Excellent working con{i:i, mid 

| week. Pension Scheme. Canteen ae 
ing to MERZ AND MCLELLAN, Mitpy RY 

| ESHER, SURREY. a 





a , 
CHIEF TEST ENGINEER ;. juired for 
special and routine testing in Hydraulic 
Transmission Department. This new post 
requires close collaboration between Works 
and Drawing Office in connection with 
the reconciliation of manufacturing and 
design problems. Degree standard and some 


turbine or centrifugal pump experience 
required. This senior staff appointment 
is superannuated. — Apply confidentially 
stating age, experience and qualifications 


tu GENERAL MANAGER, 
BRITISH LOCOMOTIVE CO.,LTD. 
SPRINGBURN, GLASGOW, N11. J agi 


9 


NORTH 








Consulting Engineers, Westminster, require 
| SENIOR ASSISTANT with considerable experi- 
j} ence in road and bridge design. High salary ay 
| good prospects for suitable applicant. Write iy 
| confidence stating age, qualifications and ful 
details of experience—BOX J 769 Offices » 
| ENGINEERING. : 


for design and development of varied mechanical | 


| 

| and electro-mechanical instruments, also equipment 

| for office and cash contro] machines. Must possess 

| ability to work from schematic sketchés and produce 
complete drawings for prototype construction.— 
Apply by letter giving full details of age, —— 

J 744 


qualitications and salary required, to the 
SONNEL DEPARTMENT. 


| 

| 

} 

| TECHNICAL ASSISTANT TO PRODUC- 
| TION ENGINEER required, age 24/30. Essential 
| qualifications are apprenticeship in General Mech- 
| anical Engineering, H.N.C. and Jig and Tool Design 
experience. The appointment offers good prospects. 
Contributory pension scheme, good canteen facilities. 
Housing accommodation may be available March/ 
April, 1956.—Apply, stating age, qualifications and 


| salary required, to WORKS MANAGER, THE 
| BRITISH STEEL PILING CO., LTD., CLAYDON, 
NR. IPSWICH, SUFFOLK J 3829 


| TECHNICAL ASSISTANT TO BRICKWonks 
PRODUCTION ENGINEER required, a 
| 24/30. A recognised qualification in Genera 
Mechanical Engineering, and some drawing offs 


experience essential. A knowledge of elestria 
plant, high speed diesel engines, and building 
construction would be an advantage. Person choses 


will be responsible, under the Production Engineer 
for planning, installation operation and maintenane 
| of all mechanical and electrical plant, excavator 
kilns, ete. Permanent appointment with gow 
prospects, and opportunity of obtaining a wii 
knowledge of Fletton Brick Manufacture. Pension 
scheme. Assistance in obtaining house if required 
Apply stating age, qualifications and salary required 
to the MANAGING DIRECTOR, WHITTLESE: 
CENTRAL BRICK CO. LTD., WHITTLESE 
PETERBOROUGH, NORTHAMPTONSHIRE. 








STEWARTS AND 


| require Draughtsmen immediately for the design and layout of pipework 
for major power-plant schemes Previous experience on pipework not 
essential but Knowledge of power stations or similar installations 


desirable 
an advantage 


themselves qualified 
Reply to SECRETARY, STEW 


ence and salary required 








DRAUGHTSMEN 
LLOYDS, 


The possession of Higher or Ordinary National Certificates 
Vacancies exist in Birmingham and Wednesbury 
Pensionable posts and good salaries available to those who prove 


BROAD STREET CHAMBERS, B 


LIMITED 


ARTS AND LLOYDs, 
IRMINGHAM 


LIMITED 
stating age, expert- 
J soo 














Opportunities in 
| LOW TEMPERATURE ENGINEERING. 
Applications are invited for appointment as 

DEVELOPMENT ENGINEERS 
} to undertake interesting projects, involving 
thermodynamics, heat transfer distillation, 
and covering the technical 


design and 


operation of plants. The projects are con- 

cerned with the production and distribution 

of oxygen, nitrogen and argon as gases or 
liquids. 

| Applicants 

Degree. 


should hold an Honours 


For people joining the Company from 
} outside the North 
interest 


London area, it is of 
that the Works is within easy 
travelling distance of North London resi- 
dential areas, verging on the Green Belt of 
Middlesex Hertfordshire, and on 
Epping FULL ASSISTANCE 
TOWARD THE PURCHASE OF HOUSES 
WILL BE GIVEN TO SELECTED 
APPLICANTS AND REMOVAL AND 
LEGAL EXPENSES PAID. 

Applications, giving fullest possible 
information of qualifications and experience 


to :— 


and 
Forest. 


The Personnel Manager, 
BRITISH OXYGEN ENGINEERING, 
LTD., 

ANGEL ROAD, UPPER EDMONTON, 

LONDON, N.1s. J 346 


| FURNACE ENGINEER. Applications are invited 
| from suitably qualified Engineers who have a wide 

knowledge of installation and operation of large 
| industrial furnaces. The man appointed will be 





merit. Firm has good Superannuation Sch _ 
Write stating full tochtieal andl practical trainin 
and experience, ete, to CHIEF PLAN 
ENGINEER, THE SINGER MANUFACTURING 
COo., LTD., CLYDEBANK. J 700 


|r for a complete installation and his 
| ability to organise a large labour force effectively 
is an essential qualification.—Please reply to PRIEST 
| FURNACES LIMITED, LONGLANDS, MIDDLES- 

BROUGH, YORKS. J 838 


Consulting Engineers, 
ASSISTANT experienced in the design andor 
detailing of reinforced concrete bridges. Hist 
salary, interesting work and excellent prospects 
Write stating age, qualifications and full details 
experience. —BOX J 822, Offices of ENGINEERING. 


Westminster, require 


A SENIOR INVESTIGATOR is required to diter 
the activities of a group of people engaged in appliel 
research into metallurgical problems connected wit 
the rolling, extrusion and forging of aluminium 
alloys. Familiarity with works processes and some 
research experience would be a decided advantagt 
The salary will be attractive and in accordance wit 
age and experience. A pensions scheme is in opers 
tion.—Apply_ to THE DIRECTOR OF RE 
| SEARCH, ALUMINIUM LABORATORIES LIM 
TED, BANBURY, OXON sm 


JUNIOR ENGINEER required for Londo 
| Consulting Engineers specialising in indented © 
and coal power plants. Age 25/32. Salar) 
£700-£800, subject to qualifications and experienc 


Permanent post with good prospects.—BOX J 54 
| Offices of ENGINEERING. 

| DEVELOPMENT ENGINEER required >> 
| responsible for advanced projects involving ~ 
| development of electrical machines for — 
applications. Engineers interested 11 high-freq “ 
alternators, machine voltage and speed ¢0 


systems, and improvements in eo 
electrical design, are invited to app!) AP’ eT 
should possess an Engineering Degree OF * 


, . nt 
}and those with previous design ware 

experience will receive preference. The baie Hot 
| for a first-class man capable of working 


j ive abd 
| detailed supervision, who is able tc use initiative @ 
imagiantion. Conditions of service in lude oo 
non-contributory superannuation scheme, 
class social and recreational facilities. ge i 
to the CHIEF PERSONNEL OFFi¢ ER, LTD. 
| ELECTRICAL ENGINEERING CO, 319 
| LOUGHBOROUGH, LEICS. 


| ENGINEER TO TAKE CHARGE 

| TENANCE DEPARTMENT (>\)\ baryon 
| of development planning. Must have - : 

| ledge of steam raising, electrici\) and ihe 
Applicants should be between 30 and 45 eee 


Large Tannery in Lancashi: requir Ain 
) men) and 


y j and A.SMLL 

with grammar school education 4 
| or similar qualifications.—Replies, with full Xt detalb 
| of education, experience and sala’ req' 


| BOX J 853, Offices of ENGINEERIN 
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{TSMAN required by HEAT- | opeicay 





SENIOR DRA ‘ ING engineers in West- 
ING AND ts for experienced man 
I hers. —Applicants 
rience and salary 








b ex] cn neeiedion ‘ ~ dt to assume control in due course 

x \\ & PARTNERS, LTD. = ~ wledge physics, heat exchange essential GRINDING DEPARTMENT on the shop floor 
: t ON. SW J 953 | and chemistry desirable Understanding of general The position is suitable { anata 
=< M ; office procedure an advantage. The position offers I oe able for an engineer 


an excellent 


Westminster district has a vacancy for a 


TECHNICAL AND SALES 


opportunity for a man having these 


ENGINEERING COMPANY in 


g t wcordance with quali- | 1.354, Offices of ENGINEERING. by_existing staff 


Minimum total emolu- 
usive of commission 









rhe position is pensionable and a suitable engineer 
can be assured of a permanent and 
ly medical atten- DETAILING DRAUGHTSMEN with some mech- | PO#UOn 
shed bungalow pro- | anical engineering experience required for unusually Reply, stating age particulars 


juration with 6 months | interesting range of development work Excellent qualifications and salary required 


Write to BOX “ Z.O.,” | scope in small, expanding D.O. for enthusiastic and | b¢ treated in confidence.—BOX J 
CO.. LTD., 7/8, GREAT | enterprising men.—RHODEN PARTNERS, 51, | ENGINEERING 
. Ae LONDON, E.C.2 NORTH ROW, W.1. MAYfair 6248 J 815 
W 


J 945 


UNBRAKO SCREWS COST LESS THAN TROUBLE 


UNBRAKO SOCKET SCREW 


CONVEYOR SPECIALISTS 


<a 


8) COVENTRY ENGLAT 





SINCE 1906 


gee + " 


asi 





eo. ROBSON & CO. (CONVEYORS) LTD., Hodgson Street, SHEF 





Phone: SHEFFIELD 27463/4 


: recision Engineering Works in E 
ENGINEER. | 4 
Qualifications are: age about 25-30, B.Sc., standard, EXPERIENCED TIME SERVED open ie 
of up-to-date 


Required for large, old-established, mass production 
ast Midlands, 


40 years of age with good practical and some tech- 
ed for British controlled | qualifications, coupled with a keen business outlooy ee gg sand a onal re eee on 
lia Preference will be | Write stating fullest possible particulars, including couragement will be aff led th Y- vs sonnet lica nt 
tensive pulp and paper | age, qualifications and salary required to BOX ae - amiertrateth sore se eto Cs 5 


of experience 
Replies will 
836, Offices of 


ng AOR 


FIELD 





and 


interesting 
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rHE BRITISH HYDROMECHANICS RESEARCH 
ASSOCIATION is building up a school of experts in 
fluid mechanics who are to be capable of applying 
academic knowledge, supplemented by research, to 
| & wide range of industrial problems 
The work is interesting and varied, covering flow 
problems in the process industries, chemical plant, 
power station and civil engineering structures, ete. ; 
the scientific investigation of rotodynamic mac hines, 
cavitation, the hydraulic transport of coal, high 
pressure hydraulic machinery, automatic controls 
and the physics of sliding surfaces in seals and glands 
A few well paid vacancies (£600 to £1000) are 
available for YOUNG HONOURS GRADU. 
ATES IN ENGINEERING, PHYSICS 
OR MATHEMATICS who can take the initiative 
in applying scientific fluid mechanics to industrial 
| problems, and who preferably have some facility in 
the lucid exposition of their work The work of the 
staff brings them in close contact with both industry 
and the Universities and opportunities arise from 
time to time for transfer to senior positions with 
the Association's member companies. There are 
also some vacancies for good research assistants with 
laboratory experience 
Successful applicants will be eligible to rent new 
houses or flats in Harlow 
Sead full details to DIRECTOR OF RESEARCH, 
BRITISH HY DROMECHANICS RESEARCH 
ASSOCIATION, HARLOW, ESSEX G 612 


CHIEF PLANNING ENGINEER required to 
initiate and supervise the production methods of 
small internal combustion engines He must have 
had considerable experience of methods used on 
large scale production in this or a similar field 
Salary commensurate with qualifications Pleasant 


working conditions Attractive pension scheme 
Apply CHIEF PERSONNEL OFFICER, PETTERS 
LTD., STAINES, MIDDLESEX. J 732 


BRITISH PETROLEUM COMPANY LIMITED, 
has immediate vacancies for 
CHEMISTS, CHEMICAL ENGINEERS AND 
MECHANICAL ENGINEERS for work in their 
| United Kingdom Refineries and at their Research 
| Station at Sunbury-on-Thames. Applications are 
| invited from men with first or second class honours 
degrees or equivalent qualifications and who have 
| fulfilled National Service obligations. Previous 
| industrial experience desirable, but not essential 
| Age, preferably not above 33. Salaries within the 
| range £650 to £1300, according to qualifications and 
| experience. Excellent working conditions Non 
| contributory Pension Scheme.—Write, giving full 
| details QUOTING H.3297 to BOX 7913, c/o, 191, 
| GRESHAM HOUSE, E.C.2 G 565 


B.1.P. CHEMICALS LIMITED, OLDBURY, 
have a vacancy for a 

| DRAUGHTSMAN for Chemical Plant layout and 
detailing. Knowledge of building and plant struc 
| ture work and services necessary. Applicants should 
| possess National Certificates.—-Write giving full 
| particulars of age, experience and posts held to the 
| PERSONNEL MANAGER, B.LP. CHEMICALS 
LIMITED, OLDBURY, BIRMINGHAM J 948 





en. 


ENGLISH ELECTRIC CO. LTD., 


METER, RELAY AND INSTRUMENT 
| DIVISION, STAFFORD 


SPECIALIST TOOL DESIGN } 
ENGINEER. j 


A new key appointment is to be made for 
| a top-grade engineer with considerable 
} experience of increasing productivity, by 
the use of up-to-date automatic and semi 
automatic tooling techniques, to be applied 
| to high quantity production of precision 
| components for Meters, Relays and Instru 
| ments, Previous experience of these par 
| ticular products not essential 


pensionable and at an appropriately high 
salary level. A house will be made avail 


| The post is permanent, progressive and 
} able to the successful applicant 


| Applications should contain complete 
personal background and will be accorded 
strict confidence APPLY TO DEPT 

| C.P.8. 336/7, STRAND, W.C 2, QUOTING | 
| REF. 11706 } 934 








—— a | 


on 
| BRITISH PETROLEUM COMPANY LIMITED 
| requires an 

| INSPECTING ENGINEER--AGED 30-35 

| familiar with office routines. Degree in Engineering 
| easential and preference will be given to the applicant 
| who is also a member of an Engineering Institution 
| Should have good knowledge of operation and main 
| tenance of machinery and a sound practical work 
|} shop experience. May be required to act as deputy 


to the Chief Inspecting Engineer during his absence 





Salary according to age, qualifications and experi 
ence. Non-contributory Pension Scheme Luncheon 
| Club.—Write giving full details, quoting H.3454 
| BOX 8172, c/o 191, GRESHAM HOUSE, E.« 
G 5604 
} 


Classified Advertisement nfinu n Page W 





tOHot Water, 


Calorifiers, 
etc. 
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e STEEL, ALUMINIUM, BRASS, SHEETS FISHER FOUNDRIES LIM! Geen. 
SENIOR SITE FOREMEN required by AND OFFCUTS, 10 to 24 G. Small or Large BIRMINGHAM, { ‘REE — 
quantities. Cash payment.—DYAS & FOWLE, MACHINE MOULDED Précisig “KE! 
BRITISH OXYGEN ENGINEERING LTD 41, Loudoun Road, N.W.8. MAI. 2711, 5477. CASTINGS in gun metal and ey = — 
G 577 ron 
, The 
Angel Road, Edmonton, N.18. (Tel: Edmonton 3020) — = DU 
ee GR? 
Fiabe RE cae SACK oh I (ao oa taht a gaceatibiicesia een DESIGN OFFICE CAPACITY 4.) dust 
Vacancies exist for Senior Site Foremen with cor sijerable construction AGENCIES. a ee and Production Eng ae both 
experience to supervise the erection of mechanical and chemical BROTHERS 31 a a ‘NORRIS | the w 
type equipment involving heavy machinery and high pressure gas ENGINEERING AGENTS wide experience and LONDON, 8.W.1. Tel.: ‘Abbe 144. Onn bocie 
circuits for gas separation purposes. Successful applicants will be excellent connections, are prepared . + up - tor ; 
required to be resident on sites throughout the British Isles, and will ye eg So Wales area.— BOX G 551, —————J unne 
receive generous subsistence allowances. I Se 
Only men with a good record of site experience, involving the control tract 
of direct labour, need apply. ——— ACCURATE MACHIN; Nc 4 
jn 
also on Models and Prototyps ye 
The company offers ex- together with ideal welfare MILLING “yes, &e, place 
shtes A : T x 
cellent salaries and pros- facilities, including a pen- CAPACITY AVAILABLE. ones BORING plane the | 
cts o advancement, sion fund j TOOLS, JIGS AND F ndiv 
- f f HORIZONTAL BORING URES 
HAND & POWER PRESS WORK GIVE US YOUR DIFFICULT Jops 
Applications, giving full particulars of age, experience, present salary to 60 tons, capstan to Lie. in - dailies LANDEN (ENGINEERS) LTD. 
i —TOWNSHENDS LTD., ERNEST STREET, 14, AUBERT PARK, LONDON. v5” 
and salary required, to the Staff Officer. si BIRMINGHAM. 1. J 527 CANonen LON] ON, N a 
MU 
sto 
CHEMICAL PLANT DESIGNER | f 


DRAUGHTSMEN AND COMPETENT 
DETAILERS required by ASHMORE, BENSON 
PEASE & CO., STOCKTON-ON-TEES. Must be 
experienced in the layout and detailing of Chemical 
Plants, pipe flow diagrams, pressure vessel design 
et 


Maximum assistance given in obtaining accom 
modation. Pension scheme, Technical Library and 
sports facilities available. 


Apply stating age, experience, etc quoting 
Ref. C. to STAFF PERSONNEL OFFICER. § G 568 















APPOINTMENTS FILLED. ” 
Messrs. Broome, Foxon & Co., wish to announce PN heaters are good 
that the a nn vy for an Accountant which appeared = aa space 

f December 9 is now filled 5 i 
=) + ey SS 
o_ 2 Pt 


SITUATION WANTED. 


SENIOR PRODUCTION MANAGER, 
M.1.1.A., M.1.Prod.E., M.Inst.W. (London) (at present 
responsible to Managing Director) of prover execu- 
tive ability, sound knowledge of medium and heavy 
engineering, Open to engagement shortly Age 50 
Would be grateful to receive offers relating to 
Working Directorship or suitable Managerial appoint 
ment Replies to BOX J 756, Offices of 
ENGINERRING 








ADVERTISING MANAGER offers 20s. in the 
ervice ; That may be looking a little ahead. 
r 10 ve ialis n a atue fa / 
. in En ng Firm and its Associate But here and now G.E.C. space 
Company including “ Copy Visuals Layout : 
Send ‘Daying Print Sesing as heaters are the best way to provide 
Ability to handle through mat advertising cam touch-of-the-switch heating wherever 
paigns general publicity and all administration 
sppertaining to same. Midlands or North preferred you want it, whenever you want it. 
Present Salary £850 per annum : as age Thev’re 
BOX J860. Offices of ENGINEERING Look at the advantages. They’re 
so easy to install. You can fix 
SALES ENGINEER (56), B.SC., Diese! Engin them to walls, or suspend them 
wricultural, road-making machinery; world tra heveve ded. Thay ve . 
elled (with connections). Moderate French, Spanish wherever needed, rey require no 
desir 4 position — BOX J 936 Ottices f maintenance. You don’t need stokers— 
NGINEERING 
a big point in the present labour shortage. 
They don’t make any fumes or dirt so you 
save on cleaning and on decorating. 
WANTED. See about fitting your G.E.C. space heaters 
now. ‘This constant source of dispersed heat is 
pe - excellent for large offices, reception rooms, cloak rooms, 
| 
| URGENTLY REQUIRED. dining halls, rest rooms. In fact, any large enclosed space 
where touch-of-the-switch heating would be welcome is a 
ELECTRICAL EQUIPMENT } place for G.E.C. space heaters. 
| OF ALL DESCRIPTIONS. | 
| } 
Motors, A.C.-DA Transformers | 
We w Purchase and Dismantle Im 
} Wei Pits an mane 3 kW & 5, 10, 15 and 20 kw 
Agent Birmingha M ! | 
I New | 
eye | ELECTRIC UNIT HEATERS 
i 
Head Off | 


DACO, ELECTRIC CO 
4-6, GLOUCESTER ROAD 
BOGNOR REGIS 





Phone ; 18 


THE GENERAL ELECTRIC 


CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 


Ay §£. SHEET METAL MACHINERY - MACHINE TOOLS - WOODWORKING MACHINER! 
ALL TYPES—NEW & USED - ASK FOR LISTS 
Edwards Howe, 5861 Euston Roud, London, MM 
wo sg dAwarde¢ Ltd pened hye Weetee Savion Birmingham, } 


Tels. : CENetral 7606-7 "Grams : Besrotook. 
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| COMPANY MEETING. viel 
a TREES TS DUST TOMSELF™ : pitts Aa be WORK WANTED. if 
be rhe w SCIENTIFIC AND TECHNICAL ROSSER: & RUSSELL LTD. HAWKER SIDDELEY 

eo GRINDER : Sc tate tenes | ORNERA ENGINEERS GROUP LIMITED Mi 

ce | MM St vorter, It om: Scientie and Techni. pectin cia 
et | boas Annual Subecription from 25. eee Saree 


Bi-monthly List of New Books and New Editions "PHONE: RIV. 4416. 
sent post free regularly on request 


LONDON: H. K. LEWIS & Co, Ltd. > ee Saas See 


136, GOWER STREET, W.C.1 


138, GOWER STREET. WC. | MANUFACTURERS OF SPECIAL AND STATEMENT OF THE CHAIRMAN 


1 654 


unnecessary t 

of separate a 
tractors. It is 

plete self-cont 

unit and ca de 














+o 
be laced anywhere PROTOTYPE MACHINES. 
c the factory to suit . , 
equirements. 
_ wae pee MODEL MAKING 
. Mm ura STEEL FABRICATION SIR THOMAS SOPWITH REVIEWS 
TD, Gs: ACCURATE SCALE MODELS. & SUCCESSFUL YEAR i 
N.5, y stlodé Under , 
G52 - ; Industrial Plant, Ships, Machinery, PROFILE CUTTING 
MURAD DEVELOPMENTS LTD Civil Engineering, ete. 
St jr : F — . — ree Static or working models for exhibition i 
STOCKLAKE * AYLESBURY * BUCKS. advertising or instructional purposes. 
Enquiries invited and estimates submitted GENERAL MACHINE WORK. 
C. A. MILLS, 18, MANOR RD., RUISLIP, | G57 | ,, the Twenticth Annusl General Mecting of tix 
MIDDLESEX. Tel.: RUISLIP 4374 G §22 Hawker Siddeley Group was held on January 11th 
. ssn }in London. During the course of hia speech, SIR ‘ 
pei THOMAS SOPWITH, C.B.E., the chairman, said ‘ 
| t 
| Despite the heavy burden of taxation, which is 
| estimated at £7,146,794, your Directors have been 
— to leave £4,360,089 of the year’s profits in the 
| subsidiary companies where it will be used to finance 
| Sa echonae on new assets and in the development 
and scientific research so vital to our future. In 
| addition £1,000,000 has again been set aside to 
| provide for the increased replacement cost of fixed 
® | assets. 
| 
| We are now in the age of electronics and nucleat ‘ 
| power, and vast sums of money will inevitably have ‘ 
| to be spent on the application of our latest scientific 
| knowledge to commercial projects: your Directors ’ 
are contident that they are pursuing a financial 
| policy which will enable the Group to meet this 
| challenge. 
| 
Your Board is recommending a final dividend on 
the Ordinary shares of 124 per cent. less tax, making : 
with the interim dividend already paid, a total ‘ 
dividend for the year of 174 per cent. less tax : 
Your Board wishes to reduce the disparity bet ween 
the issued Ordinary share capital of the Company : 
and the capital actually employed. I am therefore 


glad to tell you that consent has now been received 
from the Treasury to capitalise £11,644,700 of the 


bg r) Group reserves. An Extraordinary General Meeting ’ 
has been convened at which resolutions will be pre 
hove sented to increase the authorised Ordinary share 1% 
capital by £12,000,000 and to apply the capitalised 


reserves in paying up in fall unissued Ordinary shares 





of £1 each to be allotted to Ordinary shareholders in 
the propertion of one new share for each Ordinary 
| share held. 
‘ 
I am pleased to report that your interests in ‘ i» 
| Canada are flourishing. There we have just cel ; 


brated the tenth anniversary of the formation of 
A. V. Roe Canada Ltd, Formed in 1945, this 


Company has been developed into a group of closely as 
é integrated companies, the latest member being 7d ; 
| Canadian Car & Foundry Company Ltd ' 
| In view of the successful operations of the Canadian ’ 


Group and following a well-established practice in 
Canada and the United States, the Directors of A. \ 
Roe Canada Ltd. have set aside 200,000 of the pre 
sently unissued common shares of that Compan 
and as a stimulus to future effort selected executives 
| will be allowed to subscribe for therm at prices to be 
determined by the Directors. To date, options to 
| subscribe for 90,000 shares have been granted and | ‘ 
re se ! 7] : ¢ am glad to tell you that one of the participants is , ' 
Of course not! No business man Sir Roy Dobson who is Chairman of A. V 
can afford to stand by while his 


Canada Ltd. and also a Director of your Company 


Lor 





. F | Sir Roy has been the dominant figure in the Canadian ; ’ 
profits are being eaten away by rust. affairs of the Group since we fortaed A. V How 
And make no mistake, rust will | Canada 14d. tom years ago 
4 ‘ 
waste your metal and labour costs |_ Since my report to you last year, the United 
3 a ° toe | Kingdom interests of the Group have been expanded 
unless you do something positive | by the acquisition of Hawksley 5.M.D. Ltd., Slough 
‘ j and the formation of Hawker Siddeley Nuclea ' 
about It. Power “Company Lid. 1 he name of Brockworth 4 
| Engineering Company Ltd. has beer changed to ‘ ’ 
: B strong ddele ror 0 A 1 order to 
The priate of rust preventives pen a ay rey a en vith hunoaiieme 
covers practically every aspect of Siddeley Motors Ltd 
temporary rust prevention. Between Sir Thomas then reported me ar age a“ the 
< » ear’s work. Formation of the awker Siddele 
them, the 22 RODOL grades give the Neer Power Company Limited; acquisition of : 
i e g i | Canadian Car and Foundry Company Limited j 
right degree and type of protection Canadian Cur sad Fouster Company , Lseee j 
required by any metal or component supersonic wind tunnel; Government contracts for 
7 j i : zuided ssiles; yletion by Armatrong Siddeley 
and for any period of time from a oT asses geneelll om sahhens snd Gon a by motor 
few : j i | cars; entry into new aircraft fields with a two-seater 
few hours up to om months. Write | Reuter Hunter; three new variants of the Gloste: 
today for details or samples of these | Javelin; research and development by Avro aircraft 
: re ¢ > on a “ revolutionary new aircraft design concept 
invaluable produc s and a supersonic high-altitude twin-jet all-weather 


fighter, the CF-105. He concluded 


This is the most successful trading year in the ; 
company's history and great credit must be given 
| both to our Canadian enterprises and to our United . 
Kingdom companies. Our thanks are also due to ‘ 
the 75,000 executives and employees of the Group 
and to one man in particular, our Managing Director 
Sir Frank Spriggs. Many people have done good ’ 
work during the year, but for over twenty years the 
executive responsibility has been Sir Frank's. The 
success of the Group is an indication of his sound 
judgement and business acumen 





FLETCHER MILLER LTD - ALMA MILLS - HYDE - CHESHIRE | 
—— Telephone Hyde 781 (5 lines) °. Telegrams Emulsion, Hyde 


The report and accounts were adopted 391i 





ee Clasrified Advertisements continued on Page 92 ‘ 
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MACHINERY FOR SALE. 








TWO NEW BESCO DOUBLE GEARED 


BUTLER 9 FT. SWING MOTOR 
DRIVEN VERTICAL BORING MILL. 
Table 7 ft. 3 in. dia. Two swivelling rams, 
F. J. EDWARDS, LTD., 
LONDON, 


rapid traverses. 
359, 
EUSton 4681. 


EUSTON BROAD, 


TWW 


(100 Ib. p.s.i.) 
STOCK OR EARLY DELIVERY. 
500 C.F.M. ALLEY & MACLELLAN VERTICAL 
TWO STAGE WATER COOL 238 
; 115 H.P. METRO-VICK,SLIP RING | 
MOTORS, Allen West Starters, 
aftercoolers 
494 C.F.M. BROOMWADE EH25i, 
3-CYL., 10) IN. STR., 310 R.P.M.; 


N.W.1. 
G 611 


vee rope drive, 








OVERCRANK OPEN ENDED GUILLO- 


TINES. Motorised 400/440/3 Automatic 
hold-down, adjustable gauges. Capacity 96 in 
by 4 in. mild steel. Gap depth 6 in 


TAYLOR & CHALLEN NO. 622 CIRCLE 


CUTTING MACHINE. Motorised 415/3/50 
Capacity 20 s.w.g. Cuts circles from & in. to 
45 in. Weight about 10 cwt 


NEW SOENEN TYPE 1.5 GEARED OPEN 
FRONTED INCLINABLE PRESS. Motorised 


S.R. MOTOR AND STARTER 


| 22,000 BABCOCK & WIL 


350 C.F.M. BROWETT LINDLEY MONO-| 


BLOC TWIN CYLINDER, 70 hp. L.D. 





BUSINESSES FOR SALE. 


EXECUTORS SALE, ENGINEERING FIRM 


Slip Ring Motor, Starter, Aftercooler, Filter, 

belt drive, etc. 

- BROOM & WADE D.23 VERT., 

BY 10 IN. STR., 350 R.P.M.; 

| 45 H.P. S.R. MOTOR AND STARTER. 

200 C.F.M. ROTARY COMPRESSOR BY 
WHITTIG, 50 lb. p.s.i. pressure; 50 h.p. Slip | 
Ring Motor, ——s d bedplate. 





& C. | 
vee | 


| 
| 
s/ 
| 


STEEL CASED WATER TUBE, = me 
Superheater, Economiser by (;; with 
Stoker. All mountings. Chait 
15,000 BABCOCK & WILCOx C.T.M, 
WATER TUBE, 150 Ib th x. 
wo lane by Green. All » Perbeater 
VERT., | TWO 14,000 JOHN THOMpP 
120 WATER TUBE, 250 Ib., wit son 4 DaUN 


PE T.20 AIR COOLED AIR, (500 HP UNUSED DOUBLE DRUM HAUL 


400/3/50 Pressure 120 tons. Stroke adjustable with running contracts £6,000 per annum. Offers | 156 C.F.M 
from Lin. to9gfin. Bed 34} in. by 233 in in region of £2500 considered for machinery and COMPRESSOR BY AIR PUMPS LTD., 
TWO NEW ALL STEEL OPEN ENDED | £0odwill.-Further details from HILBERY CHAP- 100 Ib. p.s.i., complete with 30 h.p. Slip Ring 
enese BRAKES. Motorised 400/3/50. Capacity | LIN & CO., F.A.L, 135, SOUTH STREET (OPPO- Motor and Starter. 
96 in. by %& in. Stroke 3in. Gap 18 in. With | SITE STATION), ROMFORD. ‘PHONE 163/4 150 C.F.M. BROOMWADE 022A VERT., 
one set of vee forming tools for 90 deg. die space J 880 oS oh OS, OF ee ae M.; 
RUSHWORTH GEARED OPEN ENDED | 
OVERCRANK GUILLOTINE. = Motorised ae ss eS sae ae eee ee tee eee 
400/440/3/50 Automatic hold-down, all gauges = > a] I 1 , 
Capacity 72 in. by 4 in. Gap depth 64 in 
NEW BESCO UNIVERSAL SWING BEAM THOS. W. WARD LTD.., | 
BOX FORMING AND FOLDING MA- FOR SALE | 
CHINE, Type F Capacity 40 in. by 11 s.wg ° ALBION WORKS SHEFFIEL D 
Max. lift of top beam 6 in ‘Phone: 26311 - - ‘Grams “ Forward’ 
Photographs of the above are available - LONDON 
MACHINE TOOLS, NEW AND USED. STAINLESS STEEL available, ex-stock. Sheets, BRETTENHAM HOUSE. STRAND, W.C.2. 
Of Every Description. Attractive Prices. rm Tubes and Angles. Send for our priced Stock "Phone: Temple Bar 1515 (12 lines) 
= ‘Sh MULRERRY COMPANY | Remember — Ward’s might have tt! 
F. J. EDWARDS LTD., THE MULBERRY COMPANY, g maad 


359-361, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone: EUSton 4681-3771, 





223, St. 
Telephone: 


John Street, 
CLErkenwell 8356-7-8 


London, E.C.1 


G 455 


B.C.S. 





| MOORG ATE, 


} 


i 


and at zg P tit | 
LANSDOWNE HOUSE, 41, WATER STREET, UNUSED, NEW. UNWRAPPED 1; IN. | TWO GAS COMPRESSORS BY PETER 
BIRMINGHAM, 3 Lj. BALL BEARINGS.-- Particulars, ete., apply BROTHERHOOD, single crank, three stage 
Telephone: Central 7606-7 G 552 | 415. Brereton Avenue Cleethorpes J 882 enclosed type, capacity 100 M*® per hour to a} 
: : , : ae 4 600 Ib. p.s.i, at 375 r.p.m. 
ee tg REET, CARDIFF. 
a es Tel.: Cardiff 29246. J 922 
| 
B.C.S 
SALES AND VALUATIONS. CS. 
TWO 16/20 H.P. RUSTON-HORNSBY 
DIESEL LOCOMOTIVES, 24 in. gauge, in 
——__—__— E R first class condition 
A 3, CASTLE STREET, CARDIFF. 
9 Tel.: Cardiff 29246. J 921 


THE SALE BY 
OF 


TOOLS, 
NEOUS TOOLS AND 

Located 

THE MINISTRY OF 8 

HARROGATE ROAD, YE 

IN ALL 

Including Capstan, Multi-Tool, Centre 

Plugging and Closing Presses; No. 2, 

Machines; Cooling Pumps with mot 

Motors, Control Panels and other Equi 

Various Tube Cutting, 

Boring Machines ; 

Tools; Tube and Cone Cutting Mac 

Milling Machines; Air Presses 

No. 60 Rack Reducing and Power Pr 

Machine; Farmer Norton Centreless I 
Compressor; Wickstead Power-driven 
Chuckers; Wellman Billet Squeezers; 


Seaming Machines; Dust Arrestor; [1 
DACRE, SON & H 
will offer the above for sale at 
THE PEACOCK 


HOTEL, | 
YE 


ON WEDNESDAY AND THURSDA 
Commencing at 10.3( 
VIEW DAYS: 





By Order of the Mini 


ADON, NR. 
APPROXIMATE 
and other Motorised Lathes; 
Singer Sewing 
Stamping Machines; 


Rolling, Die-Casting, 


ister of Supply. 
AUCTION 


3,000 TONS OF VALUABLE MOTORISED AND OTHER MACHINE 
INDUSTRIAL PLANT AND EQUIPMENT, MISCELLA- 


OTHER EFFECTS. 
at 
UPPLY DEPOT, 
LEEDS. 
LY 700 LOTS. 

3 and 4 Fly Presses; 
Ors, 


pment; Sale 


hines; Rivet 
eB8e8 | 
Sar 
Hacksaws; 
identing Presses. 
ARTLEY 


{ARROGATE ROAD, 


ADON 


Y, 25th and 
) a.m. prompt 


Between 9 a.m. and 4 p.m. on 19th, 20th, 23rd and 24th J 


and Marking Machines; 
Trimming, Drilling and Mouth | 
Various Punches, Dies, Collets, Bushes, Indent and other 
Pumps with 
Shot Blast Plants with Compressors; 
Wellman Horizontal Forging | 
Hamworthy | 
Acme Gridley Automatic 
Tube Hardening and other Furnaces; 


Turning Machines ; 


26th January, 


B.CS. 


ING SET, 220/440 volts, 
Auxiliaries, Spares, ete. 


Dc 


| TOR SET, 400/440 volts, 3 phase, 50 cycles, 
| 428 r.p.m., “complete with Auxiliaries, ete. 
|}ONE 325 K.W. 
| PARKINSON DIESEL ALTERNATOR SET, 
| 400/440 volts, 3 phase, 50 cycles, 1000 r.p.m., 
complete with Auxiliaries and Spare Parts. 
ONE 


Mouth 


| ONE GENERAL 
Motors; 
Bliss 400/440 volts, 3 phase, 50 cycles, 1500 r.p.m., 


complete with all Auxiliaries and Switchboard. 


ALTERNATOR SET, 400/440 volts, 3 
50 cycles, 1000 r.p.m., 
and Switchboard. 


ALTERNATOR SET, 400/230 volts, 
50 cycles, 1500 r.p.m., complete with 
' and Spare Parts. New 1951. 

956. 
GENERATING SETS, 120 


volt D.C 














| ONE 600 K.W. SULZER DIESEL GENERAT- 
, complete with | 


PAXMAN/CROMPTON 


ONE 55 K.W. MCLAREN BRUSH DIESEL 
phase, 
complete with Auxiliaries | 


ONE 40 K.W. SENTINEL/LEROY DIESEL- 
3 phase, 
Auxiliaries 


| ONE 850 K.W. SULZER DIESEL ALTERNA- | 


265 K.W. PAXMAN/B.T.H. anes | 


Electric ALTERNATOR SET, 400 volts, 3 phase, 50 | 
cycles, 1000 r.p.m., complete with Auxiliaries | 
and Switchboard. | 


K.W. MOTORS, | 
HOUCHIN DIESEL ALTERNATOR SET, | 


might wt 
TWO 20 K.W. HILL & CO./DELCO DIESEL | have x 
14: 50 | 


| 
| 
| 





























































B.CS. 


LCOx 


All mountings. or Economige 
30 FT. BY 8 FT. 6 IN. LANC 
YATES & THOM, 160 ib. Ji ee by 
3, CASTLE STREET, « ARDIFF. 
Tel.: Cardiff 292 Je 


B.CS 


GE BY USKSIDE ENGINE 
PANY (Motor not included) r 'EERING Com 
each drum will hold 3300 yards of Jn, = 
——. mounted on steel base frame —" 
3, CASTLE STREET, CARDIFF. 


Tel.: Cardiff 29246 iT 





OFFICES TO LET. 


VICTORIA STREET (ADJG.). Immediate 
occupation 
GR. FL. OFFICE SUITE, 3 rooms and vestibye 
| Attractively decorated and modernised, a 
rooms, lower Gr. Fl. Rent £1750 p.a. inel, on lease. 
Apply to wre AIN & — & 
E.C. (MET. 8001.) 





FOR HIRE. 


LATTICE STEEL ERECTION MASTS (lic 
and heavy) 30 ft. to 150 ft. high, for immediate hin 

BELLMAN’S, 21, Hobart House, Grosvenor Pla, 
8.W.1. 6n 





EXPRESS ORDERS? 
REMEMBER 





~ 
+ 








 WAkOs” 





: : * fale t anuary, | F.p.m., complete with Auxiliaries. D LTD. 
and on day of Sale from 9 a.m. to 10.30 a.m | THREE 14 K.W. COVENTRY CLIMAX Ww. W 
ADMISSION TO SALE AND VIEW DAYS: On production of Catalogue, (6d MCLURE & WHITFIELD PETROL ‘THOS. AR 
P.O. only, no stamps), only obtainable from the Auctioneers at THE ESTATE GENERATING SETS, 230 volt D.C., 1750) | 
OFFICE, OTLEY (Tel. Otley 2251/2 lines), and at ILKLEY AND KEIGHLEY, r.p.m., complete. Ideal Units for operating ELD 
YORKS 875 magnets on steam cranes Unused. jA L Bl ° N Ww eo) R K S, s H EFFI Go 
eee ' 3, CASTLE STREET, CARDIFF. 
. : = - Tel.: Cardiff 29246. J 919 | | 
GUARANTEED IMMEDIATELY 
BUTLER 8in. High Production BUTLER 28in. High Production, BUTLER 30in. High Production 


hand long., 
movements, 


requirements. Send 


us details. 


4in., 
36in. 33in., 
strokes min 





TELEPHONE RELtance 





Lowspon: HaRgkison & Sons, Lrp., t 


fotor drive 


admitted 88in 
table 





with automatic and 
cross and rotary table 
max. length of stroke 


All late type machines Sic. hada, sins 
motorised for 400 3/50 2), {arene Jon, gn sro 
supply. —_, p. of motor 5 (as illus- 

BUTLER 2lin. High Production 
We shall be pleased == ft) SS hth ayomans and 
to quote against your 3). 9)n ile in. asin ais 


, tam tace to frame 
traverse long. cross 
6 ram speeds 9-28 
, h.p. motor 15 


SOAG MACHINE TOOLS LTD., 


3373 (5 lines) 





with electric feed unit and power Slotter, with separate motor drive 


traverse, enabling control of the to ram, table feeds and power 
machine | to be made from the traverse, ram balanced by counter- 
operator’s push button station, weight, multi tee slotted ram face. 


ram balanced by counter-weight, Length of stroke max./min. 30in. 


max./min. stroke of ram 28/10in., 12in. No of speeds 6, speed cycle 
dia. admitted Sft. 9in., gap 3ft from 7 to 24 p. min., ram face 
9in., table traverse long. or cross to frame 3ft. Yin., ram to table, 
3ft. Gin., table dia. Sft., h.p. of max. distance Sft. 3in., table 
main motor 20. traverse, long. (across from 

There is a second machine of centre) 3ft. 6in., table traverse, 
this size available, but with separate trans. (in and out) 3ft. 6in., table 
motor for power traverse in place dia. Sft., h.p. main motor 20, 


of the electric feed unit h.p. feed motor § 


Write for full details of these machines to: 




















JUXON STREET, LAMBETH, :: 


TELEGRAMS 


SOTOOLSAG 
cu 
ee 





at 35 & 36, Bedford St., Strand, Lendon, W.C.2 
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est derrick 
in the world 


in 


the f 
Crane 


= 
B 
fone 
















i 
2 


BOLTON 
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As installed in industrial, com- 
mercial and private buildings the 
world over. For full details send 
for Catalogue E.56. 











Sole Patentees and Manufacturers ; 


BOLTON GATE COMPANY LIMITED ° BOLTON ° 














Steel 
Castings 


‘or Shipbuilding and 
General Engineering 
p to a finished weight 


f SO tons 


THE STEEL COMPANY OF SCOTLAND LTD. 


HEAD OFFICE: 132 BLOCHAIRN ROAD, GLASGOW, N. 
LONDON OFFICE: 17 GROSVENOR STREET, W.! 
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S«& | pipes 6] outside diameter by in. thick. 
t.,4 t ] ny ) Zz t towt wmnterr 1] 1 
Outed extel \ en and protected internally with 
indard bitun lini woimnts used are Viking Johnson 
Coup ) ( SECTION ) ) 


Vater Mains 
r Station. Wigan. 
onsulting Engineers. 


— whe x 
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STEWARTS AND LLOYDS LIMITED 


GLASGOW - BIRMINGHAM: LONDON 





